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Magnetism in Watches. 





A CELEBRATED Swiss Horo.ogist OvER- 
COMES THE DIFFICULTY. 





NON-MAGNETIC TIMEPIECES, 





A result of electric action, which is prob- 
ably but little known or appreciated by the 
mass of the community, is its effect upon the 
time-keeping qualities of watches, but it is, 
nevertheless, true that electric and magnetic 
influence have a much greater effect on the 
rate of a watch than either temperature, posi- 
tion or isochronism, and with ell the perfec- 
tion which has been attained in watch mak- 
ing there is a mysterious and subtle influence 
which disturbs and destroys the mechanical 
accuracy which should result from such per- 
fect work. 

This question of magnetism has_ been 
brought prominently before the horolugical 
fraternity, and it has long been considered 
that the great desideratum to be found was a 
correct timepiece, which should be proof 
against magnetic action. Many attempts 
have been made to produce such a watch. 
Gold balances and hair springs have been 
employed, but they could not be adjusted to 
temperatures, and in time the gold hair 
springs lost their elasticity. A watch pro- 
vided with a non-compensating balance loses 
from ten to eleven seconds in twenty-four 
hours by an increase of heat of one degree 
Centigrade, and therefore could not be de- 
pended on for correct time. 

The first step towards success in this direc- 
tion was the invention of the Palladium 
Hair Spring by Monsieur Carl A. Paillard, a 
celebrated adjuster of Geneva, and this has 
been completed by the Non-Magnetic Com- 
pensation Balance, also invented by M. 
Paillard, which entirely overcomes the diffi- 
culties heretofore encountered from mag- 
netic action. The invention consists of 
making the compensation balance and hair 
spring of an alloy of palladium which is not 
affected by magnetic action, rust, or by 
moderate acids, and yet retains those qualities 
necessary for the closest adjustments to 
temperature and isochronism. 

Careful tests have been made with scrupu- 
and the bulletins obtained 
at the Geneva Observatory with watches 
possessing these hair springs and balances 
haveconfirmed in a most striking manner all 
the calculations and fondest hopes of Mr. 
Paillard. 

If the regulating part of a watch, that is to 
say, the balance, together with the hair 
spring, should be badly affected by mag 
netism, which happens very often, it is clear 
that the going of the watch will suffer more 
or less, according to the fineness of construc- 
lion and the delicacy of its adjustment. 
There are two great destroyers or enemies of 
all the most delicate steel parts of these little 
Machines we call watches; one is corrosion, 
or rust, and the other magoetism, with all its 
Pernicious and erratic influences. 

The necessity of protection for watches 
against magnetism has called forth inventors 
of machines and devices for demagnetizing 
Watches that had become affected, and of a 
Sort of soft iron shield or armor, for en- 
veloping the watch as a defense or prevent- 





ative against electrical and magnetic in- | 
But all these are defective, for | 
most are cures after harm has been done, | 
|certain amount of electric or magnetic re- 
| sistance. 


fluences. 


and the defense provided would not stand 
against powerful currents. 


of magnetic force. The wheel, composed 
of brass and steel, swinging rapidly over and 
near to other pieces of metal, encounters a 


These influences are intensified by 


The facility with which magnetism is de-| thé thermal currents induced by the heat of 





Fig. 1.—CoMBINED CHRONOGRAPH, REPEATER AND PERPETUAL CALENDAR. 
(Non-MAGNETIC. ) 













Fie. 2.—PLAIN CHRONOMETER WATCH. 


veloped in watchmaking is very great, and 
the causes which increase its prevalence 
abound more every day, so that it is easy to 
understand the value of the discovery of Mr. 
Paillard and the importance which it repre- 
sents for the maintenance of a uniform rate 
in chronometers and high class watches. 
It necessitates a very considerable amount of 
magnetism to cause a watch to stop; in 
fact, this rarely happens from magnetism 
alone, but its presence even in a minimum 
force under most conditions, is sufficient to 
cause a complete disirrangement of its time- 
keeping qualities. 

When the balance wheel of a watch is ex- 
posed to magnetic action, its motion is re- 
tarded or accelerated as it crosses the lines 





the body, the electricity and magnetism pro- 
duced by the motion of the body, friction of 
the clothing, influence of magnetic belts, 
electric pads and like appliances. In many 
persons this magnetism is so strong that it is 
impossible to regulate a watch closely in their 
pockets. 

The compensation balance and hair spring 


Fic. 3.—RrG@uLaR 16 Size MoveMENT, TO 
Frr AMERICAN CASES. 


are the parts fatally affected by magnetism 
and electricity. The balance becomes a 
compass, whose poles tend to point north 
and south, thus interfering with its free and 
regular action ; the coils of the hair spring 
are attracted towards the balance wheel and 
stick to it or themselves, and the regulation 
of the watch is destroyed and it usually 
stops. The introduction of a piece of mag- 
netized steel, a case spring, for instance, 
inside of the case, is sufficient to destroy its 
accuracy as a timekeeper, as the balance and 
hair spring will be attracted ly the case 
spring, and their regular action impeded. A 
watch is the most delicate known piece of 
mechanism ; it has been pronounced the cul- 
mination of mechanical skill in the adjust- 





ment of balance and hair spring, which were, 
up toa recent period, of necessity, made of 
metals the most susceptible to the forces of 
electricity and magnetism. 

If we submit to the influence of a rather 
powerful magnet a piece of steel from a 
watch movement, the neutral state ceases 
immediately, for the piece instantly becomes 
permanently magnetized. This new state is 
easily proven in the presence of a magnetized 
needle ; a light and very sensitive mariner’s 
compass is a cheap and reliable instrument 
for this purpose. This subtle agent for mis- 
chief in watches—magnetism—can be pro- 
duced in a great variety of ways, and one 
can say without fear of misstatement that it 
does exist in nearly all finished watches, and 
this is particularly true of those that are fine 
and complicated. It is manifestly difficult, 
if not impossible, for the modern artisan and 
citizen to always keep his watch outside the 
electrical danger line, for some of these great 
machines have an electrical field of great if not 
unknown extent. In view of all thisit iseasy 
to understand the importance of Mr. Paillard’s 
invention ofa balance and hair spring wholly 
unaffected by magnetism, In this age of the 
uviversal use of electricity this is indeed a 
matter of no mean importance to the art of 
watchmaking, and to employes of railrouds, 
electric and telephone work and oflices, en- 
gineers, cunductors, and all whose business 
calls them among the multiplicity of elec- 
trical devices, the invention is of inestima- 
ble value. 

Great credit is due to Mr. Paillard for 
this discovery, made only after long years 
of patient, persistent toil and application. 
Many years were devoted to experiment- 
ing before he succeeded in producing a non- 
magnetic hair spring possessing the other 
essential qualities of a balance spring. This 
great application on his part illustrates the 
zeal and love of their art which characterizes 
the Swiss watchmaker and which will 
always enable them to stand at the head of 
their profession in the manufacture of fine 
watches. 

A company has been formed, with head- 
quarters in New York, and factories in 
Switzerland, for the purpose of manufactur- 
ing and supplying the trade with watches of 
all grades, containing Paillard’s Non-mag- 
netic Balance and Hair Spring, and it is 
expected these watches will be on the mar- 
ket during the coming fall, and as the prices 
of non-magneti¢ watches will be no higliér 
than ordinary watches, they will be within 
the reach of the masses. 

We believe we are right in saying that Mr. 
Paillard has enabled the modern horologist 
to introduce into watches and chronometers 
a new element of accuracy ard preservation, 
and has supplied a want actually existing. 
We would recommend to those interested in 
the merits of this invention to seek further 
information from apy first-class watchmaker 
or jeweler. 





—_———_-eo—_— 


The current generated in a magnetic tele- 
phone is estimated by De La Rue not to ex- 
ceed that which would be produced by one 
Daniell cell, in a circuit of copper wire four 
millimeters in diameter, and of a length to 
go two hundred and ninety times around the 
earth. 
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On Nickel Plating. 

The compound used principally for the 
electro-deposition of nickel is a double sul- 
phate of nickel and ammonia. The silvery 
appearance of the deposit depends mainly on 
the purity of the salt as well as the anodes. 
The condition of the bath, as to age, temper- 
ature, and degree of saturation, position of 
anodes, strength of current, and other details 
of manipulation, which require care, cleanli- 
ness, und experience, such as may be met 
with in any intelligent workman fairly ac- 
quainted with his business, are easily ac- 
quired. In the present paper I shall deal 
principally with the chemic 11 department of 
this subject, and shall briefly introduce, 
where necessary, allusion to the mechanical 
and electrical details connected with the pro- 
cess. A short time ago nickel plating was 
nearly as expensive as silver plating. This 
is explained by the fact that only a few 
people, at least in this country, were expert 
in the mechanical portions of the process, 
and only avery few chemists gave attention to 
the matter. To this must be added that our 
text-books were fearfully deficient in infor- 
mation bearing on this subject. The sait 
used, and also the anodes, were originally 
introduced into this country from America, 
and latterly fromGermany. Iam not aware 
of any Ecglish manufacturer who makes a 
specialty in the way of anodes. This isa 
matter on which we can hardly congratulate 
ourselves, as a well-known London firm 
some time ago supplied me with my first ex- 
perimental anodes, which were in every way 
very superior to the German or American 
productions. Although the price paid per 
pound was greater, the plates themselves 
were cheaper on accuunt of their lesser thick- 
ness. The texture of the inner portions of 
these foreign anodes would lead one to infer 
that the metallurgy of nickel was very 
primitive. A good homogenecus plate can 
be produced, still the spongy, rotten plates 
of foreign manufacture were allowed the 
free run of our markets. The German plates 
are, in my Opinion, more compact than the 
American. A serious fault with plates of 
earlier manufacture was, their crumpled con- 
nation of hydrogen from the cathode must be 
avoided, or, at any rate, must not accumulate. 
Moving the article being plated, while in the 
bath, taking care not to break the electrical 
contacts, is a good security against a streaky 
or foggy appearance in the deposit. At one 
time a mechanical arrangement was made by 
which the cathodes were kept in motion. 
The addition of a little borax to the bath is a 
great advantage in mitigating the appear- 
ance of gas. Its behavior is electrical rather 
than chemical. If the anode surface is too 
great, a few plates should be transferred to 
the cathode bars. When an article has been 
nicke}] plated, it generally presents a dull 
appearance, resembling frosted silver. To 
get over this I tried, some time ago, the use 
of bisulphide of carbon in the same way as 
used for obtaining a bright silver deposit. 

Curiously the deposit was very datk, almost 
black, which could not be buffed or polished 

bright. But by usinga very small quantity 
of the bisulphide mixture, the plated surfaces 
were so bright that. the use of polishing mobs 
or buffs could be almost dispensed witb. 

When we consider the amount of labor re- 

quired in polishing a nickel plated article, 

and the impossibility of finishing off bright 

an undercut surface, this becomes an import- 

ant addendum to the nickel plater’s list of odds 

and ends. This mixture is made precisely 

in the same way as for bright silvering, but a 

great deal less is to be added to the bath— 

about one pint per 100 gallons. It should be 

well stirred in after the day’s work is done, 

when the bath will be in proper condition for 

working next day. The mixture is made by 

shaking together, in a glass bottle, 1 ounce 

bisulphide and 1 gallon of the plating liquid; 

allow to stand until excess of bisulphide has 

settled, and decant the clear liquid for use as 

required. It is better to add this by degrees 

than toruo the risk of overdoing. If too 

much is added, the bath is not of necessity 

spoiled, but it takes a great deal of working 

tobringitinorderagain. About eight ounces 

of the double sulphate to each gallon of dis- 
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tilled or rain water is a good proportion to 
use when making up a bath. There is a 
slight excess with this. It is a mistake to 
add the salt afterward, when the bath is in 
good condition. Tbe chloride and cyanide 
are said to give good results. I can only say 
that the use of either of these salts has not 
led to promising results in my hands. In 
preparing the double sulphate, English grain 
nickel is decidedly the best form of metal to 
use. In practice, old anodes are generally 
used. The metal is dissolved in a mixture of 
nitric and dilute sulphuric acid, with the ap- 
plication of a gentle heat. When sufficient 
metal has been dissolved, and the unused 
nitric acid expelled, the salt may be precipi- 
tated by a strong solution sulphate of am- 
monia, or, if much free acid is present, car- 
bonate of ammonia is better to use. Tin, 
lead, and a portion of the iron, if present, 
are removed by this method. The silica, 
carbon, and portions of copper are left behind 
with the undissolved fragments of metals. 
The precipitated salt, after slight washing, 
is dissolved in water and strong solution of 
ammonia added. A clean iron plate is im- 
mersed in the solution to remove any trace of 
copper. This plate must be cleaned occa- 
sionally so as to remove any reduced copper, 
which will impede its action. As soon as 
the liquid is free from copper, it is left alka- 
line and well stirred so as to facilitate perox- 
idation and removal of iron, which forms a 
film on the bath. When this ceases, the 
liquid is rendered neutral by addition of sul- 
phuric acid, and filtered or decantered. The 
solution, when properly diluted, has sp. gr. 
about 1.06 at 60° F. It is best to work the 
bath with a weak current for a short time 
until the liquid yields a fine white deposit. 
Too strong a current must be avoided. If 
the copper has not been removed, it will 
deposit on the anodes when the bath is at 
rest. It should then be removed by scouring. 
Copper produces a reddish tinge, which is by 
no means unpleasant compared with the 
dazzling whiteness of the nickel deposit. If 
this is desired, it is far better to use a separ- 
ate bath, using anodes of suitable composi- 
tion. The want of adhesion between the 
deposited coating and the article need not be 
feared if cleanliness be attended to and the 
article, while in the bath, be not touched by 
the hands. The bath should be neutral, or 
nearly so, slightly acid rather than alkaline. 
It is obvious that, as such a liquid has no 
detergent action on a soiled surface, scrupu- 
lous care must be taken in scouring and rins- 
ing. Boiling alkaline solutions and a free 
use of powdered pumice and the scrubbing 
brush must on no account be neglected. A 
few words on the construction of the tanks. 
A stout wood box, which need not be water- 
tight, islined with sheet lead, the joints being 
blown, not soldered. An inner casing of 
wood which projects a few inches above the 
lead lining is necessary, in order to avoid any 
chance of ‘‘short circuiting’ or damage to 
the lead from the accidental falling of anodes 
or any article which might cut the lead. It 
is by no means a necessity that the lining 
should be such as to prevent the liquid 
getting to the lead. 

——_ + > —___—_ 

Bichromate of Soda in Batteries. 

Mr. S. L. Harding has made a series of 
experiments with voltaic cells set up with 
bicbromate of soda in place of the compan- 
ion salt, bichromate of potash, and be finds 
that the former salt gives greater constancy 
to the battery than the latter. The electro- 
motive force of the soda cell was found to be 
1.893 volts, as compared with 1.852 volts for 
the potash cell, that of the ordinary Daniell 
cell being 1.059 volts. The resistance of the 
soda cell was found to be 0.4967 ohms, whilst 
that of a similar potash cell was 0.468 obms. 
From his results it would appear that the 
bichromate of soda cell is superior to the 
bichromate of potash cell, and that its value 
could be stili further improved by placing 
the zinc and sulphuric acid inside a porous 
pot, and a carbon ina large quantity of de- 
polarizing solution outside this pot. 

—__-m- 
* * Electricity is soon to be tried on the 
St. Louis horse cars. 





REV TEW 


Practical Notes Concerning the Construc” 
tion, Use and Management of Storage 
Batteries, 





By A. RECKENZAUN. 





Secondary Batteries as Regulators.—We 
have already stated that the resistance of the 
generator has a great influence upon the 
steadiness of the light when the speed of the 
prime mover is somewhat irregular. There 
is, or has been, an impression among en- 
gineers that an accumulator, however small, 
would suffice for the purpose of regulating 
the flow of current from a dynamo of any 
dimensions. This would only be true if the 
E.M.F. of the cells were constant with vary- 
ing rates of discharge. But we know that 
the rate of discharge must be proportioned 
to the capacity of the accumulator, and this 
capacity, we have explained, depends upon 
the active surface of the plates. The inter- 
nal resistance of the cells has in a measure 
some influence upon the regularity of the 
discharge, but the supply depends mainly 
upon the rapidity with which the chemical 
action may take place upon the plates. The 
volume of active material, as well as its dis- 
tribution within the cells, determines the 
rate at which the current can be furnished; 
therefore, in order that an accumulator may 
furnish the maximum current that may be 
demanded from it in an electric light installa- 
tion, its capacity must be large enough to 
allow the action to be going on without any 
diminution of the E.M.F. in the battery. 

If the speed of the prime mover could be 
kept absolutely constant with varying loads, 
then we could obtain an ideal regulation by 
means of a dynamo having an _ infinitely 
small internal resistance, so that this dynamo, 
and not the accumulator, can supply all the 
extra current required by additional lamps. 
The characteristic curve of such an ideal 
shunt dynamo would be a straight, horizon- 
tal line, since its E.M.F. must be constant, 
at a given speed, whilst the current may be 
varied ad libitum. Unfortunately, such a 
dynamo would not suit an accumulator 
whose counter E.M.F. is 20 per cent. higher 
at the completion of the charge than at the 
commencement; the current rate would natu 
rally fluctuate between very wide limi's 
with the least variations of the counter 
E.M.F. of the cells. Thus with a shunt 
dynamo having an armature of an infinitely 
small resistance joined to an accumulator of 
extremely large capacity, we can obtain in 
the lamp circuit any amount of current ata 
constant potential, assuming an absolutely 
constant speed. An almost imperceptible 
diminution of speed, however, would lead to 
disastrous results in so far as the battery 
whose E.M.}. balanced that of the dyuamo 
so nearly, would then discharge itself through 
the latter and drive it as a motor, which in 
its turn wil] assist the prime mover for a 
moment until its velocity rises and over- 
comes the counter force. A small per cent. 
ariation in speed will render such a method 
of regulation as defective in practice as it is 
perfect in theory. 

In the other extreme case, agaiv, of a 
shunt machine whose armature has a very 
high resistance, the speed may vary con- 
siderably without seriously affecting the 
E.M.F., but as soon as we increase the cur- 
rent through the lamp circuit the dynamo 
E.M.F drops, the excess of current de- 
manded has to be supplied by the accumula- 
tor alone, with the result of a general lower- 
ing of potential throughout the circuit. The 
characteristic curve of this dynamo ap- 
proaches a vertical line. Between these ex- 
treme cases we may, however, find some 
happy medium which will give us the key 
to the solution of a difficult problem. To 
facilitate description we have construcied 
charactcristic curves of two dynamos with 
which actual experiments were made. 
Neither of these approaches the ideals set 
forth in the preceding argument, yet both 
are employed in installations which have 
proved successful. 
= -o- 


— A military telegraph line is to be con- 





structed along the coast of Florida. 
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Induction Coils or Transformers, 


Prof. Elihu Thomson writes the following 
to the London Electrical Review : 

‘‘] have been much interested in reading 
the historical matter connected with the dis- 
tribution of alternating currents by induc- 
tion coils or transformers, contributed by 
Mr. Rankin Kennedy, and the first part of 
which appears in your issue of March 18, 
1887. 

“*T think it will be of interest to your read- 
ders and useful in the history of the subject, 
if I state the following facts: 

***On Noveinber 8, 1878, I filed in the 
United States Patent Office, jointly with 
Prof. Houston, an application for a patent 
for an induction coil system in which the 
secondary wires of the induction coils dif- 
fered from those of the Rhumkortf coils in 
being made of coarse wire instead of fine 
wire, and used to run vibrating are lamps, 
which application was rejected on the 
ground that there was no invention in sub- 
stituting coarse for fine wire in the sec- 
ondary. 

***On January 13, 1879, a description, 
which is still in my possession, was written 
out and dated, describing and showing by 
drawings the connection of the coils in mul- 
tiple arc from a main line, with vibrating 
are lamps, operated by the secondary cur- 
rents. It was recognized at the time that 
the working of one branch would not, with 
a constant potential between the mains, 
affect the work in the other branches. In 
February, 1879, having completed an alter- 
nating current dynamo, a pair of induction 
coils were connected in multiple from the 
mains running frum the machine, and the 
arrangement tested. The coils used were 
such as are described in the Franklin Insti- 
tute Journal of January, 1879, in which the 
two conductors were surrounded by a sheath 
of divided iron, and the testing was done at 
the institute, the engine there furnishing the 
power for the dynamo. This was before the 
day of incandescent lamps, and as several 
years elapsed before such lamps could be 
freely purchased, there was, in 1879, no 
market for an induction system. 

‘** My time has been so completely occu- 
pied with various developments in the field 
of electric lighting that I have hesitated to 
enter into any of the discussions on these 
matters which have appeared from time to 
time; and I make the above statement feel- 
ing that it is right and proper under the cir- 
cumstances. 

**T notice also in your issue of March 18, 
1887, a paragraph accredited to Industries, 
saying that ‘La Société pour le Travail 
Electrique des Metanx’ had bought up all 
the patents connected with electric welding, 
and other applications for working metals 
by electricity. Tais is somewhat interesting 
to me, as I now happen to hold some patents 
connected with the subject.’ ” 

oe an 
An Eleetrie Cannon. 

A Belgian prides himself upon baving in- 
vented an electric cannon, for which he is 
reported to have received the patent from 
the Belgian Minister of War, on the deposi- 
tion of his plans, designs, etc. He claims 
that the same can be easily handled, fires 
nine balls, and can readily and surely de- 
stroy armor-plated turrets and torpedo boats. 
For the defense of coasts, rivers and fortifi- 
cations it is said to exceed in efficacy any- 
thing thus far invented. The final decision 
of the Belgian Minister of War bas not been 


made. 
——_ ome — 


Cattle Killed by Electricity. 


A dispatch from Denton, Tex., says that 
a number of cattle and horses were killed on 
the prairie, about ten miles northwest of 
here, last Saturday night during the heavy 
rain, by lightning. ‘he stock were drifted 
against the wire fences, and it is thought the 
lightning struck the wire fences, and having 
no greund connections, killed the animals in 
passing from the wires to the ground. Ten 
head of cattle were killed in one bunch. 
Several smaller bunches were killed. The 
lightning played upon the wires like balls of 
fire. This shows it is necessary to have on 
wire fences ground connections, in order 10 
allow the electricity to freely pass to the 
ground. 
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A New Trial Asked for and a New Judge 
in the Big Telegraph Case. 


The action of the Commercial Telegram 
Company against the New York Stock Ex- 
change, the Western Union Telegraph Com- 
pany, and the Gold and Stock Telegraph 
Company, to restrain the defendants from 
removing the plaintiffs’ stock recording in- 
struments or tickers from the Stock Ex- 
change, and, from preventing the plaintiffs 
from gathering and telegraphing stock sales 
and quotations on the floor of the Exchange, 
came up again, last week, in the Supreme 
Court. On the trial of the suit at Special 
‘Term, before Judge Ingraham, a decision ad- 
verse to the Commercial Telegram Company 
was rendered, and from that judgment an 
appeal has been taken. The plaintiffs have 
also asked for a new trial, and when that 
motion came up before Judge Donohue, at 
Special Term, the Judge sent the motion for 
argument before Judge Ingraham, on the 
ground that as he had originally tried the 
case he could more expeditiously dispose of 
this motion, which is made on the ground of 
newly discovered evidence. 

Judge Ingraham is a Superior Court Judge, 
but he is now silting in the Supreme Court, 
Circuit, and after the adjourument yesterday 
of a trial which bas been before him for three 
days, the lawyers representing the parties to 
this telegraph fight appeared before him. Mr. 
James C. Carter, of Carter & Ledyard, rep- 
resented the Stock Exchange and other de- 
fendants ; ex-Senator Conkling, Col. Robert 
G. Ingersoll, and Mr. Chandler appeared for 
the plaintiffs. Mr. Conkling at once objected 
to the hearing of the motion before Judge 
Ingraham, and moved that the matter be 
sent back for hearing at the Special Term of 
the Court. Mr. Conkling urged that the 
code specifically provides that in all cases 
where a new trisl is asked for on the ground 
of newly-discovered evidence, the application 
must be heard and determined at the Special 
Term, without regard to the question whether 
the judge who may be holding such Special 
Term is the judge before whom the original 
trial was had or not. 

Mr. Carter argued very earnestly in favor 
of the motion being heard by Judge Ingra- 
ham, on the ground that, as he was already 
familiar wiih the case, it would be a great 
saving of time to counsel, and would lighten 
the burdens of the Court. It would bea 
great hardship, he thought, to have to reopen 
the whole question before a new judge. 

Julge Ingraham said that, inasmuch as 
Mr Conkling had expressed a desire to have 
the motion argued before some other judge 
or at the Special Term proper, he did not 
feel at all disposed to urge that the counsel 
should submit the matter tohim. Personally 
he had no desire to hear the motion. 

Mr. Conkling said that, inasmuch as the 
application was based on new evidence, he 
certainly thought it might be best to lay the 
whole case before a judge whose mind was 
wholly free from any influence that might 
have heen exerted on it by a previous trial. 
Incidentally, in reply to a slighting remark 
made by Mr. Carter on a question of ‘‘ irregu- 
larity” which the plaintiffs proposed to 
raise, Mr. Conkling said that question of 
irregularity was perhaps not so trifling a 
matter. 

Judge Ingraham asked what the “ irregu- 
larity ” referred to was. 

Mr. Conkling said that it referred to a cer- 
tain ex-parte affidavit which the defense had 
ucluded among the papers submitted to the 
Court at the close of the original trial. It 
was an affidavit of which the plaintiffs had 
no knowledge, and when the papers were 
returned to the clerk it was found among 
them and it had been very ponderously em- 
phasized by the underscoring of some of its 
passages with a blue pencil and a great blue 
pencil mark on its margin, as if to draw the 
Court’s attention particularly to it. 

Judge Ingraham seemed surprised at this 
Statement, and said that he did not care a 
this time to have counsel go further into it. 
He would, however, take under advisement 
the motion made to send this motion back to 
Special Term. 





Electricity and the Birthday of the Ger- 
man Emperor. 

The London Electrical Review says the grand 
illumination which the city of Berlin got up 
in honor of the 90th birthday of the Emperor, 
as celebrated there on the 22d March, was 
distinguished not merely by the wealth of 
light, but also by the manifold and extended 
applications of the electric light. 

The French and the German Cathedrals in 
the Gendsarm Market bad on both their towers 
24 arc lamps, each of 25 amperes. The cur- 
rent for these lamps was furnished by the 
central station of the Joint Stock Municipai 
Electric Works at No. 44 in the Markgrafen- 
strasse. All the 24 lamps were arranged 
singly on parallel conductors and required 
together about 100 horse power. The central 
station of the German Edison Company, 85 
Friedrich-strasse, had on its front about 
1,000 glow lamps, each giving about 10 can- 
dles. All the windows from the first floor 
up to the roof were bordered with glow 
lamps of the most varied colors. The middle 
window was surrounded by a porticulaily 
beautiful arrangement of small glow lamps 
of a dead white, in the midst of which 
shone a collossal bust of the Emperor. 

The central station of the joint stock com- 
pany ‘‘passage”’ in ‘‘Unter den Linden ” 
had on the principal front of the building 
20 arc lamps arranged with garlands, pre- 
senting a splendid spectacle. 

The central station, No. 17 Benth-strasse, 
had on a scaffold an enormous W formed of 
15 arc lamps and surmounted by a crown in 
glow lamps. 

Every house which has either an especial 
installation or is connected with one of the 
central stations, had its front adorned with 
glow lamps in the most multiform variations; 
the initials of the names of the Emperor and 
Empress, the dates, etc., were seen shining 
in the most varied colors, combined with arc 
lamps in colored lanterns. 

On some buildings a wonderful effect was 
produced by green garlands intertwined 
among green glow lamps. The Academy of 
Arts and the Royal Library were illuminated 
with arc lamps. 

How extensive must have been the applica- 
tion of the electric light on this occasion 
will appear from the fact that the German 
Edison Company alone furnished here and 
elsewhere the fittings for about 5,000 glow 
lamps. At 10 Pp. M., on the extinction of 
many of the decorations, the strength of the 
current fell within ten minutes by about 
2,0€0 lamps. 

The gigantic advantages which the electric 
light bas effected, slowly but safely, in the 
capital of the German Empire, was brought 
clearly before the world by these surprising 
facts. If the gasworks still maintained that 
the application of the electric light in Berlin 
was too trifling to make itself felt as a com- 
petitor, this view will no longer be found in 
harmony with actual facts. 

The two large central stations of the Edi- 
son Company and its filial, the Municipal 
Ek ctric works, are now beivg extended so 
that each can supply 20,000 lamps burning 
at ouce, and two new central stations are 
about to be erected. 

The time is probably not far distant when 
the number of glow lamps in Berlin will be 
greater than that in New York. 

be 


A Wonderfal Light Company. 

On the 14th of February last the County 
Clerk 1eceived a valentine in the form of 
articles ef incorporation of the East River 
Electric Light Company. The document was 
laid away ina pigeon hole to be unearthed bya 
reporter of the N. Y. Sun. It relates the im- 
portant fact that John Carroll and Edward 
Duffy, of New York, and Seymour G. Smith, 
of Plainfield, have formed a body corporate ; 
that the capital stock is to be $30,000, divided 
into 300 shares; that the three incorporators 
named constitute the Board of Directors, and 
tbat the officers are: Seymour G, Smith, Presi- 
dent; John Carroll, Secretary; and Edward 
Duffy, Treasurer. So far as is a-certained, 
it is Smith, Carroll and Duffy who propose 
to take a contract to begin within two weeks 
the lighting of the streets, avenues, lanes, 





roads, parks, squares, piaces, and buildings 
of this town, to the exclusion of all the some- 
what antiquated gas companies, and the more 
modern electric light companies. 

Seymour G. Smith appears to be the senior 
member of the firm of 8S. G. Smith & Bro., 
tea packers at 129 Market street. The firm 
occupies a single room on the ground floor of 
the premises indicated, and appenrs to bea 
perfectly respectable Iisiness house. Mr. 
Seymour G. Smith is personally rated at the 
commercial agencies as worth from $10 000 
to $15,000. 

The city directory furnishes a list of forty- 
one John Carrolls After exhausting the bar- 
keepers, the bakers and the butchers without 
striking the incorporator, director, and ac 
complished secretary of the East River Elec- 
tric Light Company, the repor'er suspended 
the search. The coachmen, coa! heavers, 
and carpenters will be canvassed «nother day. 

The quest for the responsible treasurer of 
the new incorpora'ion was measurably more 
successful, inasmuch as the directory men- 
tions but eight Edward Duffys in the city. 
Fortunately a clue was furnished to the right 
one in the address of the East River Electric 
Light Company, which, in its mysterious 
communication to the city authorities, is given 
somewhat vaguely as ‘‘foot of Twentieth 
street and East River.” Though a search in 
that locality failed to disclose the oflice of the 
great light-giving company, it did reveal the 
office of ‘“‘ Edward Carroll, contractor.” The 
comcidence caused the reporter to jump to 
the conclusion that the contractor and the 
Treasurer are one and the same person. Un- 
fortunately the contractor’s office was closed 
and locked. 

But there is discovered so f»r a genuine tea 
packer, reputed to be worth $15,000; a pos- 
sible contractor who may be worth much or 
little, and one-forty-oneth part of all the Ed- 
ward Carrolls of this city, as the visible 
financial backers of the new enterprise which 
desires to put up $30,000 capital and envelop 
the city in light and brightness on two weeks’ 
no‘ ice. 

‘*The proposition is absurd on its face,” 
said a doubting Thomas, not wholly discon- 
nected with existing light contractors. ‘ All 
they can be seeking for now is public recog- 
nition. That secured, their stock will be 
found floating around as plentiful as snow- 
flakes in the winter’s storm. If that isn’t it, 
it’s a piece of boy’s play, not worth a minute’s 
consideration.” 

A story got afloat last week that the ubiqui- 
tous but invisible Maurice B. Flynn has a fin- 
ger in this latest development of genius, but 
President Smith denies this. Friends of Mr. 
Flynn deny it, too. 

One of the Subway Commissioners said to 
a reporter that he knew nothing about the 
new company; but it would be time enough 
for it to talk of stretching its wires all through 
the city after it bad obtained the permission 
of the Subway Board to do so. No general 
permit, such as a company would require to 
undertake the lighting of the entire ci'y by 
electricity, would be granted under any con- 
sideration. 

a ee 


Synopsis of a Paper Read by Allan 
V. Garratt. 
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The term dynamo-machine was first used 
by Prof. Siemens, on the 17th of Janu- 
ary, 1867, in an addresss before the Berlin 
Academy, in which he described a crude 
form of series dynamo. To-day, when we 
use the term, we mean in a general way any 
piece of machinery which converts mechan- 
ical motion into that form of energy we call 
electricity, excepting, of course, frictional 
machines and induced static machines, as, 
for example, the Holtz and Topler-Holtz 
types. 

To understand the dynamo, we must go 
somewhat farther back than its actual in- 
vention. But we need not search in the dim 


past for the myth of the amber-soul, nor 
question the savants of remote antiquity in 
regard to the black stones altracting bits of 
iron, which they found in magnesia. 





The s:ries of discoveries which led 
inven'ion began with the present century, 
for it was in the year 1800 that Prof. Volta 
devised his pile, and afterwards his cell, gen- 
erating a steady flow of electricity, for the 
first time. 

It was not until some thirteen years after- 
wards that batteries of any considerable 
size were constructed. In that year Sir 
Humphrey Davy, backed with the royal 
purse of England, constructed a battery of 
some two thousand cells, with which he first 
displayed the possibilities of the electric 
light. The brilliant are which he drew be- 
tween charcoal conductors attached to the 
terminals of his battery sent its dazzling 
light throughout Europe, and so infatuated 
the minds of men with the attempt to reduce 
it to a commercial success that it was not 
until the dynamo-machine was well on its 
road to completion that men saw in it the 
future illuminator of the world, and aban- 
doned the primary battery to other uses for 
which it was better adapted. 

The tendency of investigation, and the 
mechanical and electrical devices which led 
from the crude notions held in the early 
part of this century, down to the present 
day, will be the theme of this evening’s dis- 
cussjon. 

It was not until several years after Davy’s 
brilliant experiment in the Royal Academy 
that Oerstedt, the Dane, made the discovery 
that the energy of an electric current can be 
converted into mechanical motion. Although 
he realized that the discovery was an im- 
portant one, he little dreamed how far-reach- 
ing would be its influence, or that it would 
earn for his name an immortality as great as 
that of Volia, with whose battery he was 
experimenting at the time when the discov- 
ery was made. 

On July 21, 1821, Oerstedt published the 
fact that if a current of e'ectricity were to 
pass through a wire suspended above and 
parallel with a compass needle, the needle 
would be deflected to the right or left, ac- 
cording to the direction of the current. On 
September 11, of the same year, M. de la 
Rive repeated Oerstedt’s experiment before 
the Academy of Sciences in Paris. Eight 
days after that, Ampére made known the 
mutual action of currents and magnets, and 
tive days lxter Arago discovered that an 
electric current can impart magnetic proper- 
ties to a bar of soft iron. It would seem 
that the dynamo-machine was but a step in 
advance; but a long interval of eleven years 
was to follow, in which but little was 
accomplished In 1831, Michael Faraday 
wound an armature of soft iron with a coil 
of insulated wire, and by using this arma- 
ture in rapidly making and breaking contact 
between the poles of a powerful horseshoe 
magnet he caused a spark to pass between 
the terminals of the coil. 

Standing in the midst of a few enthusias- 
tic friends, and with but little notion of the 
significa: ce of the experiment, Faraday h«ld 
in his hand the germ of the dynamo-ma- 
chine, which is, indeed, nothing more or 
less than a device for causing wires to cut 
magnetic lines of force, in precisely the 
same way as Faraday’s soft iron bar and 
horseshoe magnet. 

It was Faraday’s peculiar privilege to first 
enunciate the fact that much of the energy 
of acurrent of electricity is not in the wire 
along which it is flowing, but in the space 
surrounding it, and that the whirls of force 
surrounding a current can be made to act 


upon another wire, in the same _ as the 
lines of force emanating from the poles of a 
permanent magnet. 

Here were projected upon the screen some 
thirty slides of typical machines, beginning 
with that of Pyxii, and including not only 
all of the earlier and historic types, such as 
the machines of Siemens and Paciuotti, but 
also all of the most perfect of the modern 
types of dynamos in use in Europe and in 
this country, ending with a minute descrip- 
tion of the mammoth dynamos of Edison, 
Gerdon and Brush. 

In conclusion a few of the nicer points in 
dynamo construction were touched upon, 
and somewhat elaborated, as, for example, 
the theory of the angle of lead and diameter 
of commutation, and the automatic devices 
for controlling the same, and the question of 
regulation of constant potential or even cur- 
rent upon variable external resistance. 
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The prevalence of earthquakes in the re- 
cent past makes the proposed discussion at 
the next meeting of the Electric Club, May 
19, of timely interest. A new and exceed- 
ingly delicate electric seismometer will be 
described by the inventor, Dr. Otto A Moses, 
of this city, who has devoted much time and 
study to the subject. The doctor was not 
without a personal as well as scientific in- 
centive, as he was a sufferer in property from 
the series of disastrous earthquakes which 
visited Charleston, 8S. C., last fall. It is safe 


to predict that in this instance every attend- 
ant will be amply repaid, and will have the 
pleasure of listening to the latest and most 
valuable information in relation to fore- 
casting earthquake waves. The meeting 
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ELECTRICAL REVIEW 


In Akron, O., an electrical M. D. is treat- 
ing consumption, seeking out the tubercular 
deposit, and destroying the microbes in 
their lair, by electrical currents. The super- 
sensitiveness of these points is such that a 
current which merely creates a slight tingling 
at any healthy point on the surface is quite 
painful when brought over a mass of tuber- 
cles, and, inthe words of a correspondent, 
‘‘isa stroke of lightning to the tubercular 
microbe.” There are many firm believers in 
the efficacy of the Akron physician’s treat- 
ment. 





F. A. Rady, an electrical bud or debutante, 
fresh from the technical school, where he had 
been studying electrical engineering, visited 
in company with his fellow students and 
professor, the Lytem Central Electric Light 
station. After describing in language too 
simple for a scientific person the beauties 
and merits of the system, the electrician re- 
marked that he avoided electrical slang. 
Many questions were asked, some were 
answered. Finally Rady, wishing to dis- 
tinguish himself, asked how many volts 
were employed in the system. The electri- 
cian, with a condescending smile, rm marked: 
‘*We don’t use volts any more, they were 
cordemned by our company six months 


” 


ago. 





A few weeks more, and a new army of 
young electrical engineers enter the field 
of practical life. They know formulas and 
theories by the page, and can design ma- 
chinery of many descriptions, sometimes 
making a mistake not uncommon among old 
engineers—that of trying to put two pieces 
of metal in the same place. The less the 
real knowledge, the more one is apt to think 
of one’s attainments. So much must be ac- 
complished in a technical course of three or 
four years that a part is done hurriedly. A 
practical steam engineer of high reputation 
once remarked that he had rather face a man 
with a shot gun, bulldog include, than a 
recent graduate with a steam indicator. This 
feeling—and it is a general one—is not due to 
jealousy, but to a deficiency and correspond- 
ing self-assertion in practical matters, on the 
part of the beginner. This year’s graduates 
ought not to expect leading positions at 
once. They can learn more in humble 
places, and their mistakes are far less likely 
to disturb others or injure their own reputa- 
tion. In electrical engineering more than in 
any other profession, oneis now called upon to 
design new machinery and apparatus. There 
is always a cheap and simple design, and 
many expensive and impracticable ones. 
Practical experience in the workshop only 
will fit one to select out of the many the 
most suitable and cheapest method of man- 
ufacture. Just as a dynamo builder must 
know something of current and electromo- 
tive force required for the lamps or motors, 
so a manufacturer needs a knowledge of all 
that periains to electricity, if his machines 
aud other products are to be commercially 
successful. 








pressed intoacoherent form ; second, in which 
the lead plate or grid is by electrical current 
to a certain extent formed or disintegrated. 
To the second form which was invented by 
Planté we might add a third class, those in 
which the plate is covered by a deposit of 
lead (¢. e. plated) or by a coating of lead 
or peroxide of lead from the decomposition 
of a compound of lead dissolved in an alka- 
line solution, as for instance in the Montaud 
cell, by the decomposition of a solution of 
litharge in caustic soda or caustic potash. 
The Planté method is exceedingly tedious, 
at least six months being required to give a 
moderate formation of active matter. The 
plates are long Jived and the yearly depreci- 
ation is slight. To shorten the time of for- 
mation by the Planté method the plates are 
placed some hours in dilute nitric acid. 
A process yA which the formation of such a 
plate may be accomplished in 200 hours or 





will be one of particular scientific intetest. 
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THE INDUCTION BALANCE AS A 
FARE COLLECTOR. 

Marblehead was asked how he knew 
where a man always kept his loose change. 
‘«That’s an old secret of mine; but I don’t 
mind telling you. About the time that the 
induction balance was described in the 
papers I became interested in electricity. At 
last I made a convenient form of the appa- 
ratus, and now, if a man hires a boat of me 
for an afternoon, and attempts to force me 
to make him a present of the rental by of- 
fering a $500 bill, which, of course, I can’t 
change, I sound him with the induction bal- 
ance. Of course I may mistakea watch,aknife, 
or a bunch of keys, for a pile of silver; but 
it does startle a man to inform him that in 
his lower right-hand vest pocket he has some 
change. I seldom need to go as far as that. 
I can tell pretty well by the sound of the 
telephone where he carries his sixshooter 
knife, etc., and pleasantly remarking that 
hese are kept in this and that place, I tind 
he never fails to produce the necessary 
change.” 











THE PRODUC TION OF ELECTRIC 
CURRENT DIREUTLY FROM CUAL. 
The steam engine is an exceedingly waste- 
ful form of power producer. A well-man- 
aged and constructed steam plant will evapo- 
rate 80 per cent. of the theoretical amount of 
water from a given amount of coal. In pass- 
ing through the engine, not more than 10 per 
cent. of this is converted into mction. It 
may be shown by Carnot’s cycle that no heat 
engine can have an efficiency of over 30 per 
cent., and the steam, hot air and gas are the 
types of heat engines. The dynamo, in con- 
verting mechanical motion into ano electric 
current, and a motor, in converting a curreut 
into mechanical motion, may have an ef- 
ficiency of 90 per cent. The greatest lo:s is 
in the steam engine, and at present there 
seems to be no way to make this loss any 
less. It has been thought that if electric 
current could be produced directly from coal, 
a greater amount of electric current might be 
obtained. Invent :rs have worked in this 
direction for some time, and numerous de- 
vices have been brought out by which a cur- 
rent is obtained from coal or other forms 
of carbon. As yet the apparatus employed 
is rapidly destroyed. 
The mass of inventors work in the line of 
the latest great improvement in science. De- 
tails are therefore perfected. The first suc- 
cessful inventor in a new field wins reputation 
and often a fortune; both await one who 
solves the problem of electricity direct from 
coal. 
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Practical Electricity. A Laboratory and 
Lecture Course for First Year Students of 
Electrical Engineering, based on the Prac- 
tical Definitions of the Electrical Units 
W. E. Ayrton. With numerous illusira- 
tions. 516 pp. Cassell & Co., 1887. 


Though bearing on the title page the name 
of Prof. Ayrton, much of the ma erial, as the 
author states in the preface, is due to his 
colleague, John Perry. Large numbers of 
books on electricity, some interesting and 
instructive to the general reader, others of 
profit only to their author and publishers, 
have appeared during the last few years. 
There a few books on electricity in which the 
practical side is fully developed. The meth- 
ods of construction, adjustment, and manip- 
ulation of the many instruments in use are 
fully explained and illustrated by new and 
intelligible diagrams and illusirations. ‘The 
numerous examples with solutions are suffi- 
cient to enable anyone fairly conversant with 


the subject to make their own computations 
in actual practice. Methods of measuring 
the horse power absorbed by electric machi- 
nery, dynamos, motors, etc., are to be the 
subject of a subsequent volume. Too little 
attention is devoted to the measurement of 
alternating currents, the Siemens electrody- 
namometer alone for this purpose being de 
scribed, and no mention is made of the most 
delicate and satisfactory method of measur- 
ing electromotive force, suitably to alterna- 
ting current, suggested by Joubert. This 
volume is clearly written and should be in 
the hands of students of electricity and of 





OUR CHICAGO LETTER. 
(From a Special Correspondent of the ELEcTRICAL 
REVIEW.) 





THE ELECTRIC-GAS COMBINATION. 

The whirlpool of conflicting interests— 
gas, conduit, electric light plants, etc.—has 
at last settled down, and the combination 
which was mentioned in the REviEW a few 
days ago, has accomplished the purchase of 
three central plants, together with the fran- 
chise of the underground company. 

As usual, the local newspaper reporter has 
garbled the whole matter, and made the 
purchaser the owner of all the electric lights 
in the city, and as the casual reader would 
think, of all the private plants as well as 
central] stations. 

The central plants of Chicago, excepting 
some of minor importance, are : 


No. of 

Name. System. Lights. 
TG BG iv ccicees (sseccess ....-American..... 74 
Wunder & Abbott.............0.. A er 284 
MR sa tea donreiensun eWay penswne Schuyler...... 65 
WE NadsGaektarcseutes peeteawdoden Sperry 99 
is od tte ieccrnde ddesivcs W. EB. Ceicc..00 7 
Western Electric............... + We BR Oicccde 100 
Thomson-Houston (west side)... .T. H.......... 128 
Thomson-Houston (north side)....T. H... ...... 157 
Municipal (south side)............ We Uikstierens 119 
1,101 


The plants purchased by the Gas Trust 
Company, or the Chicago Are Light and 
Power Company—they are relatives by mar- 
riage if not by hlood—are the last three in 
the above list, and out of the 





AT piccesss Sax eas ences 1,101 lamps 
on central plants assume control 

OP. as 5460 Seenan pas e566 Rnarek 404 lamps 
Leaving still in the field........ 697 lamps 


The parties who are most prominent in the 
company are C. R. Cummings, Marshall 
Field, N. B. Ream, Gen. J. B. Smith, C. N. 
Fay and S. A. Kent. 

It is understood that additional central 
plants will at once spring up all around us, 
and facilities for additional lights to the 
number of 2.500 or 3,000 will be furnished 
at once. 

The deal has been going on for some time, 
but delayed because satisfactory figures could 
not be got from those who were in the 
marketas sellers. The fact that the combina- 
tion was being formed was known to all the 
electric light people in the city, and was 
about as must of an open secret as if it had 
been told at a female tea fight. Everybody 
was told of it and everybody was cautioned 
to keep it quiet, and of course everybody 
told of it. The delay in closing up the 
matter was not on account of the electric 
light people, but the conduit folks. 

The secrecy of the deal was another case 
of ‘‘ For goodness’ sake don’t say I told 
you.” 





At the council meeting, on the 2d, an ordi- 
nance was introduced which requires every 
person, firm or corporation operating or leas. 
ing for hire telephones in the city of Chicago 
in the month of April each year, to ap- 
ply for and obtain from the city of Chi- 
cago a license therefor, the fee for which 
license shall be $25 for each telephone in 
operation for hire during the year. Each 
person, firm or corporation making applica- 
tion for such license is required, on making 
such application, to file a statement, under 
oath, setting forth the number of telephones 
ip use at the time of filing of such affidavit, 
and the amount of mouey to be paid to the 
city shall be computed from the numb.r of 
telephoues set forth in this sworn statement. 
The ordinance also provides a fine for fail- 
ure to ubtain such license, and makes each 
day after the failure to take out such license 
a separate and distioct offense. The ordi- 
nance was referred to the Committee on 
Judiciary. 





A peculiar suicide was that at the corner 
of Madison and Clark streets on the 3d inst. 
Mr. Murdough, the popular manager of the 
Boston Oyster House, underneath and be- 


quence of a strike of the waiters went up on 








less without disintegrating the metal is 
greatly to be desired. 


every one engaged in practical electricity. 


the roof, shot himself with a pistol, and then 


longing to Willoughby, Hill & Co., in conse- . 
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climbed over the wall and fell into the street 
below. 

There are electric lights in the store and in 
the restaurant, and also on posts on the two 
fronts of the building. In less time than it 
requires to say it, almost, the story was 
flying over town that ‘‘a man was handling 
the electric wires and they knocked him out 
of the upper window.” The coroner’s jury 
decided that he shot himself. 





So general has the use of electric lights 
become in Chicago’s places of amusements 
that the cry for better light is constantly 
going up frum patrons of the few places 
which are not thus illuminated. Asa make. 
shift, in one or two of these halls there have 
been placed monster burners which convert 
about ten per cent. of the gas into light 
and the other ninety per cent. into heat. In 
the winter, with a small audience these are 
barely admissible, and can be tolerated; but 
when the thermometer has an upward ten- 
dency, and the mercury is on duty any- 
where from 60° to 90° in the sbade, why, the 
majority of people don’t care to sit under a 
gas stove and have their brains done brown 
while they are wrestling with the work of 
an amateur tragedian doing low comedy, or 
striving to understand the words of a screcch- 
ing soprano. The amusement loving people 
of Chicago have gone a step beyond gas, and 
are kicking for incandescent lights in the 
few public places still lighted by the gas 
companies. 





Speaking of thermometers reminds of a 
funny incident at the Electrical Supply Com- 
pany’s estsblishment the other day. The 
company has a tele-thermometer iu front of 
the building, which catches the temperature 
out of doors and telegraphs it to a dial on 
the wall inside, some distance away. 

‘That seems strange,” said a customer to 
Kammeyer. ‘‘Is this thermometer right? 
funny it should be exactly as warm bere in 
the shade as in the sun out-doors, ain’t it?” 
It was explained, the mystery seemed as 
deep as ever, how a thermometer in one 
place could tell at some distant point—half a 
mile or mure away—how it was shivering or 
roasting; but it does it, and does it correctly, 
and what is more, records it on adisk which. 
for the week up to Saturday the 7th, shows a 
variation of temperature from 50° to 89° F. 
Sunday, the Ist, the range was 31°—from 57° 
to 89° F. 





Incorporation licenses were recently issued 
for: 

The Advance Fire Alarm and Extinguisher 
Company at Chicago, capital $40,000 
Charles Kent, W. T. Fraser, and Cyrus 
Kehr, incorporators. 

The Electrical Construction Company, at 
Chicago, to deal in electrical supplies and 
machinery. Frank 8. Terry, Wm. H. John- 
son, and Francis W. Parker, incorporators. 

The United States Electric Fence Com- 
pany, with a capital of $100,000. D. H. 
Wilson, Robt. Connelly, Chas. A. Shirley, 
Evans 8S. McComas, and Martha Wilson, 
incerporators. 

CuicaGo, May 9th, 1887. 

ae aS? 

Ladislas Adolphe Gaiffe, a well known 
electrician, is dead, aged 54. He experiment- 
ed in almost every branch of science, and 
his electrical apparatus for the medical pro- 
fession is known the world over. He was 
the inventor of nickel plating. He rende ed 
assistance to many scientists as an expert in 
electricity, and was appointed chevalier of 
the Legion of Honor at the close of the 
electrical exhibition in 1881. 





—  -- 

Ina letter tol’ Hlectricite Delaurier, referring 
to some tests made with bichromate of soda 
at the Jefferson Physical Laboratory, Cam- 
bridge, Mass., by S. L. Harding, claims to 
have first proposed the use of this salt asa 
substitute for bichromate of potassium. He 
refers to a mention made of the fact in ’Tech- 
nologie-electrique’ in Du Moncel’s work on 
Les Applications de l’Electricité. For use as 
& depolarizer 3 pounds of acids (sulphuric) 
should be used to one pound of bichromate 
of soda, 3 pounds of bichromate of potash 
Tequire 8 pounds of acid. 








OUR BOSTON LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 





The hot-air engine is the safest, cleanest, 
least objectionable, and for small or moderate 
powers the most economical form of prime 
mover. Again and again attempts have been 
made to apply them to private electric light 
installations. The objection to their use 
has b en their varying speed. They are 
easily managed, require little attention while 
running, and are economical. An improved 
form may be seen at the South Boston Kero- 
sene Works, driving a 20-light incandescent 
dynamo manufactured by W. S. Hill, Oliver 
street, Boston. The Jights are apparently as 
steady as if run from storage batteries, and 
the engine is practically noiseless under 
varying loads. When a good fire is made, 
the engine started, no attention is required 
until more fuel is needed. The lubrication 
of the cylinder and other parts of the engine 
is successfully accomplished. The dynamo 
is self-regulating for loads varying from 1 to 
20 lamps. There seems to be no reason why 
private houses cannot br lighted by incandes- 
cent lamps successfully and economically. 

The Bostonic Globe has taken up its quarters 
in a new building, the highest devoted to 
newspaper work iu the city. It is lighted 
throughout by an isolated plant of the Edison 
system, 





The advantages of storage batteries are 
attracting the attention of the business com- 
munity. A plant furnished by the Electrical 
Accumulator Company was installed some 
weeks ago in the Hospital Life Building, 
State street. to supply a few lamps used at 
other than business hours, and to be charged 
during the day while the greatest number of 
lamps is being used. The lights are now 
perfectly steady, although any failure in 
that particular was not due to the electrical 
app?ratus At certain times not more thin 
20 lights were buraoing on a 300 light dynamo, 
and variable back pressure in the exhaust 
pipe caused hy intermittent working of a 
large pump made varia'ions in the speed and 
fluctuations in the light. The life of the 
lamps has been increased, since no variation 
in speed of engine raises their candle power; 
for the storage batteries absorb the extra 
current. Gas bills not far from $200 per 
month for lights used while the engine was 
nol running are no longer incurred. A bear- 
ing on the engine got hot lust week while the 
engineer was fora moment away from the 
engine room. A second engine was ready 
for work He stopped the engine with the 
hot bearing, and for two hours the cells sup- 
plied curreut for the entire plant. The same 
engine was then started. To set the second 
engine running to speed would have required 
at least ten minutes, during which the whole 
building would have been without light. 
The proprietor of a store having some sur- 
plus power investigated the subject of 
storage batteries. He found that he could 
purchase a dynamo for charging, and stor- 
age cells sufficient to supply as much light as 
he now uses, and for a less sum than he now 
pays for light in one year. 





The bill to authorize the introduction of 
a police signal system in Boston has passed 
to a third reading in the Senate. The amount 
mentioned in the bill is $75,000, which the 
Senators thought was sufficient, as they de- 
feated a motion to put the limit at $100,000. 
Those who know say that a police signal 
system for the entire city will cost at least 
twice this amount. The police, police com- 
missioners and general public are heartily in 
favor of the introduction of such a system. 





Petitions from Peter Butler and others 
have been presented to the Legislature, re- 
questing such action as to enable the horse 
railroads of the city of Boston to consolidate, 
and that the construction of tunnels under 
Boston Common and other places in the 
city of Boston be authorized to be built by 
the West Ead S:reet Railway Company, for 
the purpose of furnishing rapid transit and 





better accommodation for the wetnn 
public. The West End Company are pledged 
to the use of electric motors if they prove 
practicable for car use. 





By a close vote the bill authorizing gas 
companies to supply electric light was, by a 
vote of 71 to 70, ordered to a third reading, 
but with an amendment that the time 
allowed companies to put in plants and begin 
work be six months, with an extension, for 
good reasons, of three months. 

Boston, Mass., May 10th. 





NOT CAUSED BY ELECTRICITY. 

The Union Bridge. crossing the Merrimac 
River at Lawrence, Mass., was destroyed by 
fire, starting at 5.45 p.m. on Wednesday, 
May 4 It has been currently reported that 
this fire was caused from the electric lights 
or the wires on the bridge; but this is an im- 
possibility, as the dynamos were not started 
until about an bour after the fire broke out. 
The roadway of the bridge was placed over 
wood trusses, which were sheated at the 
sides, and the fire first appeared underneath. 
The fire is presumed to have been caused by 
some one dropping a lighted cigar on the 
roadway, and the slight fire started there 
dropping underneath; at all events, elec- 
tricity could not have had anything to do 
with causing the fire. 








MEXICAN TELEGRAPH Company, 
37 AND 39 WaLL STREET, 
NEw York, May 6, 1887. 
GEORGE WORTHINGTON, Esq., 
Editor Etectricat Review, 13 Park Row. 
DeEAR Sir: In your issue of *‘ May 7th,” 
I notice an ariicle, ‘‘The Cables Under the 
Sea,” in which there appears table of cable 
rates. Many of these rates are incorrect, as 
you will note from the following : 
Mexico, $2.76 a word should be $3 for 10 
words, date, address and signature free. 
Nicaragua, $2.52 a word, should be 97c. 
Valparaiso, $2.47 a word, should be $2 25. 
Buenos Ayres, $2.15 a word, should be 
$1.¢2. 
Rio de Janeiro, $2.55 a word, should be 
$2.06. These are all ‘‘ via Galveston.” 
Now, George, { have no intention of 
cbarging you with plagiarism, but I think I 
saw this same article in a copy of the Sun- 
day Sun, in which the same tariff errors 
were noticeable, and we did not think it 
worth our while to correct them, but when 
this apparent ignorance or carelessness shows 
itself in a reputable ‘‘ electrical” paper, we 
think the time has arrived when editors 
should be requested to obtain from the 
fountain head correct information. 
I hope the necessary corrections will ap- 
pear in your next issue. 
Very truly yours, Jas. R. Bearp. 
Secretary. 


———-.-—_—_ 


How to Reduce Current Loss in Contacts, 
To the Editor of Electrical Review : 


In stations supplying current at constant 
potential the loss due to the imperfection of 
the many contacts in the station wires varies 
from two to five per cent. By care this loss 
can be much reduced. Up to the present 
time there has been no method of preventing 
this loss without the trouble of continually 
cleaning and sc-ewing up contact surfaces. 
Simple indicators are now to be connected to 
both ends af every contact. They are sensi- 
tive enough to indicate a difference of poten- 
tial of ;45 volt, or even less. The readings 
of these instruments are recorded twice a day, 
and when a certain amount is indicated the 
contact is cleaned. In this way at least three 
per cent. of the fuel can be saved and the 
plant managed with less trouble and expense. 
When connccted to the terminals of a feeder 
safety-catch the potential difference increases 
as the temperature of the fuse, the coils of 
the indicating instrument being of German 
silver, and having a small temperature co- 
efficient. Therefore, any undue heating of 


a safety catch is indicated, if desired, by the 
ringing of a bell, and variations in the out- 
side circuit prevented. 


F. M. 





A Good Point from a Subscriber. 
To the Editor of Electrical Review : 


May I ask a small space to say how 
heartily I endorse the sentiment of an article 
in the Review of the 30th of April? 

We, the readers of the Review, pay for 
it, in order to get information which will 
ecable us the better to do our work, as engi- 
neers and electrical workmen Now I, for 
one, am always ready and waiting to be 
taught, and I know just how those who 
should be my teachers sometimes feel. 

For instance, a friend of mine, Professor 
, after he has told me sumething about 
currents, and resistances, and so on, I some- 
timesask him, “‘ Why don’t you write that 
out and tel] the 20,000 or 25,000 readers of 
the REVIEW ?” 

What do you suppose his answer is: 
‘* Why, Jim, everybody knows that, except 
you, and you have known it before, only it 
slipped your mind.” 

Those who have such information, which 
is not patentable, will do us all a deal of 
good by giving it to us who are less fortunate 
in the matter of book education or enlarged 
experience. 

A man of learning is too apt to think 
because a fact is familiar to him it is equally 
so to every one, and makes a mistake when 
he modestly holds back for fear he may be 
laughed at for dealing in chestnuts. 

A SoBscRIBER. 
————_eaeo—__—_ 


Heating Trains by Electricity. 
To the Editor of Electrical Review: 


Allow me to answer in a few words the 
remarks of M. W. Leigh Burton addressed 





to me concerning my system of heating the 


trains by electricity. I have never had the 
pretension to claim for myself the idea of 
applying electricity as a method of heating, 
but what I have claimed in my last letter 
(ELEctRIcAL Review, March 19, 1887) and 
what I claim still to-day, is having been the 
first to employ the electric current generated 
by a dynamo that is operated by the moving 
of the train itsalf, in order to compensate for 
the heat which is given to the material pre- 
viously in the footstoves (acetate of soda, 
paraffine, etc., in the state of fusion) that is, 
the heat which is lost by radiation and which 
serves to heat the car. D. TomMMASsI. 
———__ - >> —_—- 


Telephone Business in the West. 


The April statement of the Missouri and 
Kansas Telephone Company, operating the 
States of Kansas and part of Missouri, 
makes » most satisfactory showing. From 
the report sent out by the president, Mr. 
J. R. Mulvane, and the secretary and treas- 
urer, Mr. C. D. Crandall, we get the follow- 
ing: 

We present you a comparative statement 
of the business of the Missouri and Kansas 
Telephone Company for the first quarter of 
1887 and last of 1886. 

During the Jast three months we have in- 
creased the capacity of the Kansas City ex- 
change two hundred subscribers, and the 
prospects are that by January 1, 1888, there 
will be at least twenty-two hundred sub- 
scribers. 

The combined net earnings of the Missouri 
and Kansas, and the United Telephone Com- 
panies, for the first three months of 1886 

were $25,087.07, and for the first three 
months of 1887, $27,202.11—an increase of 
$2,127.04. 

With the improvements that are being 
made in our Western cities, and their rapid 
growth, the prospects for our company’s fu- 
ture are good. 

EARNINGS AND EXPENSES M. & K. T. CO. 


CO. FOR THE THREE MONTHS ENDING 
31, 1886. 


AND U. T. 
DECEMBER 


Gross Earnings...........-+esseeeeeesesees $75,537.91 
Gross omar Csi seee cbbesdbe cotebonbaed 237.28 
ee OE, 5, 60060008 250 - ctveceseseeyen 300.68 
Dividend Ne 8, Feb. 1, 188/, 13g per cent... 14,886.50 
Balance to Surplus........ . .cscccccccceee $8,314.13 
Cost of Construction for the quarter...... $4,974.43 


Subscribers added during the quarter, 202. 


EARNINGS AND EXPENSES OF THE M. & K. T. 00. POR 
THE THR&E MONTHS ENDING MARCH 31, 1887. 


Gross MAGMIR. 5. 2 occ cccccvcces secnssse $79,699.10 


Gross EXPONSB.......... ..2seccevvececees 5z,496.99 
Wet WasmPAGs ow... csc. nds scccsens ccseses 7,202.11 
Dividend no. 9, * Jack meteiesietneceavenihn 18,161.58 
eS eee fy oer 040.58 
Cost of oe ee for the quarter...... 580.20 


Subscribers added during the quarter, 295. 
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«*, The North Arkansas Telephone Com- 
pany, capital stock $10 009, bas been in- 
corporated at Little Rock with B. F. Mat- 
thews as president. 


«*, The Missouri and Karsas Telephone 
Company increased 189 subscribers during 
the month of March, and about the same 
number in the month of April. The com- 
pany declared a dividend of 14 per cent. for 
the quarter ending March 31st. 


«*, The temporary injunction which W. 
E. Dodge Stokes, and other property own- 
ers in West Seventy-third street, between 
West-End avenue and the Grand Boulevard, 
got against the Metrupolitan Telegraph and 
Telephone Company, of New York, restrain- 
ing it from erecting or maintaining poles 
and wires in the street opposite to their 
property, has been dissolved by Judge 
Donohue, and the company can now go on 
and perfect its line to Yonkers. 





»*, Miss Luella Dickey, ene of the pleasant. 
voiced operators at Kansas City, Mo., was 
recently transferred to the exchange at 
Abilene, Kan., where in one month she mar- 
ried one of the leading citizens There 
seems to be nothing like the telephone busi- 
ness for the success of marriageable young 
ladies, the only drawback being the one ex- 
perienced by the telephone companies. 
These corporations object te losing so many 
good operators, but are powerless in the 
presence of Cupid. 


»*, Professor Pierce, of Boston, compares 
the effect of the telephonic current with those 
which would be produced by an electric 
source of which the electromotive force 
should be one two-hundred-thousandth part 
of a volt. or to one Daniellcell. Mr. Pierce 
remarks that it is difficult to estimate the 
real value of these kinds of currents at any 
precise sum, since it essentially varies ac- 
cording to the intensity of the sounds pro- 
duced on the transmitting telephone ; but it 
may be affirmed that it is less than a one- 
millionth part of the currents usually em- 
ployed to work the instruments on tele- 
graphic lines. 


«*, Brooklyn electrical workers are active 
and wide awake, and the number of new 
and large buildings now being erected in 
that city has greatly increased the demand 
for all classes of electrical apparatus for in- 
teriors. Electric bells and annunciators have 
been sought for quite extensively, and the 
electrical houses have largely profited 
thereby. The well-known Brooklyn house 
of C. Baxter (formerly Tucker & Baxter), 
at 40 Fulton street, has kept in the front 
ranks, and is doing electrical work in a 
manner that satisfies all old customers and 
gains many new ones. Mr. Baxter 1s bring- 
ing out a new electrical bell. 


«*, A runaway occurred on the northern 
drive of the Brooklyn Bridge, which, but 
for the presence of mind on the part of the 
bridge police, might have proved disastrous, 
as the approaches to the elevated station and 
bridge cars, ou the New York side, were 
densely thronged.. A team of back horses, 
driven by William Nolan, were returning 
with a coach full of women and children 
from a funeral at Greenwood, when for 
some unexplained reason the horses took 
fright and made a break for New York. 
The police ran for the telephone and got a 
message to New York before the plunging 
horses arrived. The gates were closed and 
the runaways stopped before they could do 
any damage beyond cutting themselves 
severely about the legs aod chest. The 
women and children were unhurt. One of 
the horses bled profusely from a wound in 
the fetlock, and both had to be removed for 
treatment in an ambulance. 








The Same Telephone. 

“Hello!” called a female voice through 
the telephone at police headquarters. 

‘* Yes; who is it?” 

‘‘Same womau who has telephoned you 
before.” 

“Went” 

“That same husband of mine has taken 
that same jewelry and gone to the same 
saloon to pawn it for whisky.” 

“Well?” 

‘Well, this same woman is going over 
and raise the same row about it.” 

**And what do you want of us?’ 

‘‘Nothing, except that you notify the of- 
ficer on the beat to keep his hands off. He 
may not be the same man.”—Detroit Free 
Press. 


’ 





ope a 
Telephone Exchange Removal. 


The telephone exchange at Newark, N. J., 
was removed from the building occupied by 
Fearey Brothers to the upper floor of the 
Firemen’s Insurance building. The re- 
moval occupied several hours. Operators 
from Brooklyn assisted in the transfer of the 
instruments, switch-boards, etc., and at 4 
P.M. the new exchange was connected with 
the seven hundred subscribers of the tele- 
phone company. Sixteen cables, containing 
fifty wires each, were stretched, and the 
number of wires to Jersey City increased, 
while the number to New York was doubled. 
These improvements have cost the company 
considerable money and they will greatly 
improve the service. Thirteen young girls 
have been under instructions as operators for 
three weeks past, and henceforth the 
emphatic language with which male 
operators were uforetime assailed by im- 
patient information seekers will be omitted 
by gentlemen. 

a 


Annual Report of the New England Tel- 
ephone and Telegraph Company. 





Boston, Mass., May 2, 1387. 
To the Stockholders: 

Your directors submit herewith a report of 
the operations of the company for the year 
ending December 31, 1886. As shown by 
the treasurer’s statement appended, the 

Gross earnings for the year were. ... . $919,109.64 

PLES cktenvenepesten <esvees 659,695 89 

ID reiieine eecewwers ccscve 259,413.75 

In comparison with the result for 1885, 
there was 
A decrease of gross earnings of........... $ 1,731.74 
A decrease of expenses of.........-++....- 37,328.73 
An increase of net earnings of............ 35,596.99 

The expense for repair and maintenance 
shows a considerable increase, caused in 
large measure by damage from thé sleet 
storms. The increase in operating expense 
is due to the transfer to that account from 
‘‘general expense,” of the salaries of man- 
agers and others engaged upon exchange 
work ; the increase of rebates to the charging 
off of old and uncollectable bills. In the in- 
strument rental account there is a large de- 
crease, resulting in part from concessions in 
rates made by the American Bell Telephone 
Company. 

Dividends were paid during 
amounting to $210,000. 

A large amount of work has been done in 
improving and strengthening the plant. In- 
struments and lines have been thoroughly 
inspected, old bells replaced by those of ap- 
proved pattern, poles reset, wires in many of 
the exchanges transferred from house tops 
te pole lines, and in all directions such means 
adopted as were practicable to reduce to the 
minimum, line and instrument troubles. 

The exchanges at Fitchburg, Keene, and 
Nashua have been almost entirely rebuilt, 
and in several other exchanges progress has 
been made in the work of reconstruction, 

The following is a condensed statement of 
the construction and reconstruction for the 
year: 

In the Portland division, embracing the 
exchanges at Augusta, Bath, Biddeford, 
Lewiston, Portland, Rockland and Water- 
ville, 31 miles of wire and 1,700 feet of cable 
have been hung, and 80 poles placed. 


the year 





In Bangor and Calais, 9 miles of wire and 
8 poles have been used. 

In Amesbury, Dover, Exeter, Great Falls, 
Newburyport and Portsmouth, 35 miles of 
wire, 230 feet of cable, and 18 poles. 

In Nashua, 12 miles of wire, 1,335 feet of 
cable, and 237 poles. 

In the remaining New Hampshire ex- 
chauges, Claremont, Concord, Keene, Leb- 
anon and Manchester, 14 miles of wire and 
750 poles. 

In the Vermont exchanges, at Bellows 
Falls, Bennington, Burliogton and Rutland, 
6 miles of wire. 

Iu Adams, Great Barrington, Greenfield 
Holyoke, Lee, North Adams, Northampton, 
Pittsfield, Shelburne Falls, Sprivgticld and 
Westfield, 61 miles of wire and 49 poles. 

In Leicester, Spencer, Walpole and Wor- 
cester, 48 miles of wire, 1,028 feet of cable, 
and 53 poles. 

In Fitchburg, 33 miles of wire, 150 feet of 
cable, and 64 poles. 

In Ayer, Clinton, Concord, Mass , Gard. 
ner, Leomiaster and Winchendon, 9 miles of 
wire and 10 poles. 

In Gloucester, Lynn and Salem, 62 miles 
of wire, 1.020 feet of cable, and 64 poles. 

In Haverhill, Lawience and Lowell, 35 
miles of wire, 750 feet of cable, and 17 
poles 

In Holliston, Marlboro, Milford, Natick 
and South Framingham, 17 miles of wire and 
8 poles. 

In the suburban territory, including the 
exchanges of Brookline, Catabridge, Canton, 
Charleston, Chelsea, Dorchester, East Bos- 
ton, Hyde Park, Jamaica Plain, Malden, 
Medford, Milton, Newton, Newtonville, 
Quincy, Somerville, Waltham and Woburn, 
153 miles of wire, 810 feet of cable, and 214 
poles. 

In the Boston exchange, 257 miles of wire, 
3,906 feet of aerial and 6,740 feet of under- 
ground cable, and 82 poles. 

In this exchange the underground sysiem 
has been extended by the construction of a 
conduit of creosoted plank, in Berkeley 
street, 1,685 feet in length, with capacity for 
six 100 wire cables. 

A conduit of the same m terial, containing 
twelve ducts, was also laid from Franklin 
street to the Tremont street office, 5,060 feet : 
and beyond that point to West Newton 
street, 3,100 feet, a conduit of nine ducts. 
The work was necessarily suspended for the 
winter, but will be completed during the 
present season, when the line of under- 
ground wires will be continuous from Pyn- 
chon street to the main office in Pearl street, 
a distance of 14,300 feet. 

The cables which have already been drawn 
into the conduits, containing conductors of 
number 16 gauge for trunk lines, and num- 
ber 18 for subscribers’ connections, were 
made upon specifications designed to do 
away, so far as possible, with the troubles 
incident to the use of underground wires. 
Over the limited distances for which they 
are now employed, we have satisfactory re- 
sults. 

New extra-territorial lines have been con- 


structed : 

Boston to Lowell.............. 28 miles copper wire. 
Springfield to Holyoke........ 19 miles copper wire. 
Lawrence to Manchester... ..30 miles copper wire. 


Rockland to Thomaston and White Head, 4 miles 
wire, 900 feet submarine cable, and 205 poles. 
Wells River to Barnet, Vt.......... 10 miles of wire. 
Greenfield to Keene....... 7 miles of wire, 20 poles. 

Reconstruction has been done upon the 
following lines : 


Pittefield to LENO. . 06.0000 ces ccesce 11 miles wire. 
Lawrence to Andover. ...2 miles wire and 13 poles, 
Exeter to Haverhill.. ......... 8 miles wire, 1 pole. 


Exeterto Amesbury .. ....... 1 mile wire, 6 poles. 
Newburyport to N. Hampton, 2 miles wire, 85 poles. 


Dover to Exeter.............. 4 miles wire, 19 poles. 
Dover to Portsmouth........... 1 mile wire, 2 poles. 
Brattleboro’ to Bellows Falls.............. 50 poles. 
Lawrence to Middleton........ 2 miles wire, 4 poles. 
LOWE! C0 TIMGSNOIO’ .. 2... ecsvcvccccvcnece 10 poles. 
Lowell to Tewksbury............00.0..ee00-: 3 poles. 
Bs OP We i580 6c sii s0re cnrsaees cue 6 poles. 
Great Falls to Dover............ 1 mile wire, 8 poles. 
reat Falls to Salmon Falls..... 1 mile wire, 1 pole. 
Reading to Reading Village....1 mile wire, 33 poles. 
Salem to Gloucester .......... 4 miles wire, 8 poles. 
Salem to Haverhill........ ... 1 mile wire, 29 poles. 


In the process of the entire work upon 
exchanges and toll lines there have been 
used : 





Of 100 conductor aerial cable............ 2,070 feet. 
Of 5v conductor aerial cable............. 5,318 “* 
Of 20 conductor aerial cable............. 1,51¢ “ 
Of 10 conductor aerial cable............. 2,080 * 


Of submarine CADIS... 2.05. cccccsscces 
Of 100 conductor underground cable.... 6,740 “ 








EE oicavcaasbceereedonns 18,619 feet. 
PDR coi ic ccireriebbe veces seseensde 2,157 
COpper Wike, MBLIOS, ......ccccccsccccccecs VW 
og ee eee 897 

I 5 cde etttencccesdieisamians 974 


The amount of cable now in use is 164,551 
feet, carrying about 1,829 miles of copper 
wire, of which 347 miles are underground. 

Io the list of material used during the year, 
are to be included 2,908 cross-arms, 6,000 
porous cups, and large quantities of other 
line and battery supplies of various descrip- 
tion. 

3,362 magneto bells have been refitted, at 
a cost of $10,118.00. 

In five exchanges the switch-boards have 
been rebuilt, or replaced by those of im- 
proved construction, making in all 52 of the 
central offices which bave thus been refitted 
since October, 1883. 

The expendi ure upon plant and equip- 
ment during the year has beu : 





FOP CONSSTUOTOD .. 0.50 00cces cecccscceccoes $ 37,819.49 
For reconstruction .............sessesees 39,440.07 
PI Ncsswesabdacne capetiasiine eed 147,474.98 

eee 


The company’s property at Amesbury, 
Haverhill, Lewiston, Newburyport, Port- 
land, Portsmouth, Rockland, and Worcester, 
suffered severely from the sleet storms which 
occurred early in 1886, which involved an 
addition to the expense account of at least 
$20,000.00. 

In these exchinges the damage was 
promptly repaired, aud the service resumed 
with but little delay. 

With this exception the year has passed 
without serious accident, and the business 
has proceeded without interruption. 

The more substantial character of the 
plant, and the increased use of cables, have 
rendered the plant secure from extensive 
damage by storms, other than those of ex- 
ceptional severity. 

The mileage of exchange wires December 
31, 1886, was: 
On poles....... 








IE csiibcekscncas d6meeerwwne suet 2,242 * 
OIE o.oo. icc nc sncvcvesesdvcncece 5S 
Submarine............. ee » & * 
Total. ........0....0 02. cce eee. 12,308 * 
ee ee 643 miles. 
Exchange subscribers ...................2.00- 13,007 
Express 6 ket ater wradeeenewekeeers 518 
Private line and agency contracts............. 2,680 
Total of subscribers, December 31, 1886....... 16,205 
Total of subscribers, December 31, 1885..... .. 15,526 
I inno vcrendccmnitbiGrase ewe 679 
Extra-territorial lines............ ......ceceees 79 
Miles of extra-territorial pole lines............ 2,109 
Miles of extra-territorial wire................. 3,092 
Number of regular employes of all classes.... 478 


Following out the plan of reorganization 
udopted in 1835, the number of divisions has 
now been reduced to four. 

The Eastern division is in charge of Super- 
intendent J. D. Stanford, and includes the 
State of Maine, with the exception of the 
exchanges at Bangor and Calais. 

Tbe Western division, under the suner- 
vision of Assistant General Manager W. J. 
Denver, comprises the territory in Massachu- 
setts west of Newton and Lowell, the whole 
of Vermont, and New Hampshire west of 
Manchester and Concord. 

The Boston Division is in charge of Super- 
intenpdent David B. Parker, and includes the 
city of Boston and the suburban exchanges. 

The central division includes the remain- 
ing exchanges, and of these General Manager 
Jasper N. Keller retains the immediate 
supervision, in addition to his other duties. 

A uniform plan of exchange accounts has 
now been adopted in all the exchanges, in 
place of the varying systems which had been 
in use while the several divisions were under 
the control of separate companies, and which 
could not abruptly be done away with, witb- 
out producing some confusion. 

Managers now account direct to the Auditor, 
and the effect of the change has been tosimplify 
the accounts, and to secure greater accuracy, 
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since at least once in the month the books of 
the several managers and those of the Audi- 
tor must be in agreement. 

While some increase in the clerical force 
of the Auditor’s office has been required, be- 
cause of this change, a large saving has been 
effected by the abolishing of division ac- 
counts, and their transfer to the principal 
office. 

In September last a general inspector was 
appointed, whose duty it is to visit the ex- 
changes, examine the books and accounts, 
give advice when needed as to the method 
of accounting, and assist in the collection of 
pills in arrears. A thorough examination 
bas been made of some twenty-five of the 
exchanges, which will be extended to the 
remaining oues as fast as possible. 

In connection with the subject of service, 
mention should be made of the efficient work 
of the electrical department. In addition to 
improvements effected in the long line ser- 
vice, a large number of subscribers’ wires 
have been measured for resistance and de- 
fects remedied, bells connected in multiple, 
and in many cases a reduction made in 
switch-board resistance. 

The device of our electrician, Mr. IL. H. 
Farnham, for a strong current protector, has 
been perfected, and a patent obtained there- 
on, as also upon his invention for connecting 
trunk lines with the village system. 

The property of the company is, as a 
whole, in better and more effective condition 
than at any time before, and as the officers, 
the force engaged upon mechanical work, 
and the operators, have become, with added 
experience, more expert in their respective 
duties, there has been a continuous improve- 
ment in the quality of the service. 

Especially in the larger exchanges an in- 
crease in the average use of the telephone is 
noticeable, and at some points we have been 
compelled to increase the number of opera- 
tors for a given number of subscribers, to 
meet the growing demand upon the central 
offices. 

Your directors have kept steadily in view 
the fact that only by maintaining the plant 
at the highest standard of efficiency, and by 
earnest effort on the part ef all who serve 
the company to make the service the best 
attainable, could we discharge our duty to 
our patrons and the public, and promote the 
interests of the company. 

The workings of the telephone system, the 
extent, variety, and sensitive character of 
the appliances necessary to iis successful 
operation, are better understood by those 
who employ it than formerly ; its unques- 
tioned value as an agency for the transaction 
of business and its convenience for social 
purposes are more fully recognized ; and it 
it is no small gratification to those whu have 
the affairs of the company under their direc- 
tion, that subscribers seek occasion to ex- 
press their appreciation of the service, are 
prompt to give notice of interruptions and 
troubles which, though they cannot at all 
times be guarded against, can be promptly 
remedied, and ready to co-operate with us 
in securing better results, wherever possible. 

Attempts have been made this year, as in 
former years, and apparently emanating from 
the same source as before, to obtain the pas- 
sage by the Legislature of Massachusetts, of a 
law to restrict the rates for telephone ser- 
vice. This movement is not inspired by our 
subscribers, who require service reliable for 
the transaction of important affairs, and 
ready in response to calls by day and night, 
and who are willing, for a well-ordered, 
trustworthy, and prompt service, to pay fair 
rates, 

The operation of such a law as is propused 
would be detrimental to their interest, would 
surely check extension and improvements 
and be a serious blow to the interests of the 
company. 

Officers of the company have appeared 
before the committee to which the matter 
has been referred, and freely given all infor- 
mation desired, reserving nothing which con- 
cerned the business, the method of conduct- 
ing it, and its results, and it 1s confidently 
hoped that no such «discriminating and ip- 
jurious law will be enacted. 











In this connection it is deserving of men- 
tion that about 1,800 of the subscribers in 
Massachusetts, representing some 2,500 sta- 
tions, have addressed to the Legislature their 
remonstrance against any legislation of this 
nature. 

The year bas been one of reasonable pros 
perity to the company, and its earnings fully 
equal the estimate made in our last annual 
report. 

From these earnings have now been paid 
the three and one-half per cent. in dividends 
upon $7,000,000 of the capital, in pursuance 
of the plan and agreement set forth in our 
last annual report, leaving a smal] amount 
to be applied upon the balance of the stock. 

Owing in part to closer collections by 
the managers, sufficient funds have been 
in the treasury to meet the requirements of 
new construction, without recourse to the 
issue of any part of the preferred stock, 
which, by vote of the stockholders, passed at 
the meeting of February 2, 1886, the direct- 
ors were empowered to sell. 

Your directors have pursued a conserva- 
tive policy as regards extension, and no ex- 
penditure has been made for new work, ex- 
cept upon reasonable assurance of a fair 
return upon the investment. The cost of 


new construction for 1886 was $37.819.49, as 
against $89,823.01 for 1835, and $154,723.96 
for the nine months preceding. 

The following is an estimate of the cost of 
extending and maintaining the plant for the 
current year : 

WGP CUI 6056 005585 555...00 06960005 
For reconstruction. ............0.0eeeseee 
POF DOPTEE. ..«.0.000cc0sccscesestenterse sees 





$260,000 00 

Several of the exchanges are still unprofit- 
able, but it has been considered best to con- 
tinue them in operation for the present, both 
for the public convenience ard because 
their discontinuance would interrupt the 
long line business, for which they are switch- 
ing points. 

The outlook for the present year is encour- 
aging, and, unless some unforeseen reverses 
should be met, the dividend of three and one- 
half per cent. should be earned and paid. 

Respectfully submitted for the directors, 

Tuomas SHERWIN, 
President. 





COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


EARNINGS, 

1885. 1886. 
DOE 655 civ ciesnrdcce nse’ $ 35,182.19 $ 37,826 89 
Exchange. . 769,364.55 770,584.39 


Extra territorial and toll 








BE. cwisinteonsnenes t69% 91,534."°8 §3,203 .08 
eS OS ee 14,533.08 16,747 .92 
Telegraph commissions... 1,799.47 1.951.52 
Miscellaneous ...........-- 8,427.51 8,795.84 

$920,841.38 $919,109.64 
EXPENSES. 
Depreciation of bells and 
supplies..... -$ 13,5382.4¢ $ 4,262.33 


Expenses of repair and 


maintenance.....---..... 114,930.83 147,474.98 


General expenses.......... 88,364.49 52,655.62 
Instrument rental....... . 224,785.37 189,986.89 
Insurance and taxes....... 37,133.71 41,287.12 
Futorest............ccsccecese 3,479.54 
Miscellaneous expenses... 2,738.00 
Operating........ ---+....- 116,222.09 142,576 .38 
Postage, printing, and sta- 
Ey = 10,932.14 7,134.64 
ON ee 6,876.63 18,191.52 
Recorstruction ........-+-. 58,988 .23 39,440.07 
OS ee 19,041.29 16,686.34 


$397,024.62 $659,695.89 
223,816.76 259,418.75 





Net earnings...........-.-- 


Dividends of May, Aug. and Nov....-.... $157 500.00 
Undivided earnings of 1 101,913.75 


$259,413 75 
Surplus account, January 1, 1886... .... $428,951 69 
sundry credits during the year.......--.. 822.76 
$429,774.45 
Dividend of February, 1886. $52,500.00 
Sundry charges during the 
JOOP. 0. vcccccccceecscvces 8,096.03 60,596 .03 
Surplus account Dec, 31, 1886..........-.- $369,178.42 


LEDGER BALANCES, DECEMBER 31, 1886. 





HLECTRICAL REVIEW 


Richard is Awake Now. 


At the Electric Club banquet on Thursday 
night several electric stories came out. They 
were all true. If they had not been electric 
men would not have told them, asa matter of 
course. One of them was about a horse—a 
Massachusetts horse. Tbeother factor was a 
professor of natural sciences in a local college, 
who was the horse’s proprietor. The horse’s 
name was Dick. but he had outgrown it. 
He had reached that condition of age, pla- 
cidity, and caution in over-exerting himself 
which should have changed Dick into Rich- 
ard. He had worn out a large number of 
whips without wearing himself out in the 
Jeast He was not even frayed. The disin- 
clination displayed by Richard to get any- 
where in particular was a source of serious 
difticulty with the professor and his family. 
When time was most precious Richard was 
sure to be intensely interested in the scenery. 
His philosophical re-carches into things in 
general sometimes made him stop entirely 
just to think. The professor thought it out 
and solved it. He put a small electrical bat- 
tery in the bottom of the buggy and ran wires 
from it around the breeching and up to the 
breast band. The wires did not meet. It 
was proposed that Richard should join them. 
Of this, however, Richard was entirely un- 
informed. 

The experiment was made on a beautiful 
spring morning. As soon as Kichard had 
walked out of town, heard ‘‘g’lang” re- 
peated in numerous angry tones, and been 
caressed with the whip on his flanks. his legs, 
and the small of his back, the professor pre- 
pared his heroic treatment. Richard was 
entirely at ease. He felt sure from indica- 
tions that the professor was in a hurry and he 
prepared fora quiet and contemplative stroll. 
The professor stooped down and pulled out 
the little rod. He pulled it out perhaps half 
an incb. 

Richard hollowed his back suddenly, made 
a funny forward motion with his haunches, 
stuck his ears up straight and his nose in the 
air. He was unquestionably astonished. In 
twenty-five years’ experience he never had 
felt anything like that. He naturally stop- 
ped to consider. It came again. It tickled 
his spine, went quivering down his flanks 
and made his skintremble all over. Richard 
grinned. A large, long smile crept up the 
sides of his face nearly to his ears. Funny ? 
It was unquestiovably funny. He wondered 
if the professor knew what was happening 
tohim. He wondered—‘“ Biff!” 

Richard jumped four feet; all four legs 
off the ground. He loooked displeased. 
The thing, whatever it was, had hit hima 
startling blow. He was annoyed. His ears 
still stood up like a jack-rabbit’s. Could it 
—was it possible that the professor had a 
hand in it? ‘* Bzzz”—the feeling came 
again. He took another jump before he 
could control himself. Then he scowled 
and laid his ears back. He turned his head 
around and bit off the brass piece at the end 
of the shaft to relieve his feelings, and as he 
did so tookaglance at the professor. The pro- 
fessor was lying back in the buggy with tears 
in his eyes. That settledit. Richard laid 
his cars so flat that you couldn’t see them. 
He waited. “ Bouf”—it came again and 
was a banger. Richard scorned to show 
any sign, but he couldn’t help it. His legs 
jumped themselves. He had to go along. 
When he landed he prepared to kick. He 
tried to hft his hindquarters, but he was 
badly out of practice, He could get his feet 


DEBTORS. only a few feet off the ground. But he was 
- ogg io adénes obese begs Send edvess 9Ote eee cunning. If the thing could make him jump 
RE ce sade des wasreeebees ©. 0099eRe RSI 126,511. 4 

Unissued stock.......... ..ceceseececees aye one way it could another. Mestood balanced 
Construction (for the year 1880)..-..---- 3z/810.49 | On his fore feet lightly.“ Whizz”—he was 
Office furniture, teams and tools........ 15,851.90 all ready. His hind feet flew up and hit the 

Bells, material and supplies..........--- 125,635.58 , 
Accounts receivable..........+..++++++++ pone dashboard so hard that the professor’s spec- 
Bu vevcedcsunndeccessnngs, Veeatecatbons 68,909. dita wee Waeeed a, ~The es pro- 
$12,566,578 51 | fessor got mad. He pulled out the rod to 

CREDITORS, c 
i detburatpterions #12,000,000.00 | its full length. 

569,178.42! «* Hum-m-m-m” the voltaic energy was 


Surplus account... ....-...-. «--+eeee 
Spesmne es 101,913.75 


Serve ACCOUNTS. .........ceeereeeerees 64,373.59 
Bis and a 31,112.75 


Bills and accounts payable............. 
$12,566,578.51 
of exchange subscribers for the " 


i eee err re 5g 

Net gain of agency subscribers for the year 1886, 89 
WM. R. DRIVER, 

Treasurer. 


Net gain 





singing through Richard like a one horse 
power ‘£olian harp. Richard felt a strong 
desire to get away from it. He started ona 


») | gallop like a startled antelope. The battery 


sang and the hoofs clattered. ‘‘ Whoa!” 
yelled the professor, Richard had no use 








fer whoas. Singing was what he was in! 
ested in. ‘‘ Whoa, Dick ' Whoa! 
the professor, but Dick was deaf. His driver . 
tugged at the reins. Richard did not feel it 
He was going to get away from that thing 
if be had to cross the Siate line and New 
Hampshire as well. He galloped madly. He 
was aroused as he had not been for years. 
He tore along oblivious of consequences. 
The fact was that the most respectable horse 
in the countryside was_running away and 
crazy. The buggy swayed from side to side 
dangerously. The joints appeared to b- 
snapping like a pack of fire-crackers The 
professor could not touch the battery ; it 
was all he could do to hold Richard. Fi- 
nally something descended out of the back of 
the buggy, fell flat in the road, face upward, 
and was buried in the dust. It was the pro- 
fessor. When he got the dust out of his 
eyes and nose and mouth, and was able to 
see, there was a small rear elevation of a 
buggy a mile away and still going. 

About noon a teamster found a buggy in a 
ditch ten miles away. A quarter of a mile 
from it Richard was lying down in a fence 
corner. He was sleeping the sleep of 
complete fatigue. He was tired almost to 
death. He hada collar on and a couple of 
straps, and his look was suspicious and fear- 
ful. His temperament had undergone a 
radical change. 

They have a new buggy now, and when 
they want Richard to go they say ‘‘h-m- 
m-m” softly and gently, but he always goes. 
And they don’t drive near the telegraph 
wires, for one soft song from the wire is 
quite sufficient to send Richard off on a 
quick journey into the next county.—N. Y. 
Times. 


‘ yelled 


ape - 
Telegraph Tolls iu the South, 

The reduction of telegraph tolls, mention 
of which was made in the Times a few days 
ago, was brought about, undoubtedly, by 
the early prospect of competition by the 
Baltimore & Ohio. The telegraph tolls from 
Chattanooga have been very much higher 
than at many less important points, but so 
long as one company had the sole monopoly 
the need for a reduction did not seem so 
essential. A short time since the Times gave 
the facts of the movement on the part of the 
Bb. & O. telegraph officials to bring their 
wires to Chattanooga, and a few day there- 
after the W. U. Telegraph Company an- 
nounced a reduction. _All rates to the East- 
ern cities are now twenty-five cents. Bur- 
mingham rate, which was formerly forty 
cents, has also been reduced and is now the 
same as Nashville, Atlanta and Knoxville. 

The rates are still too high. If they were 
reduced twenty-five or fifty per cent. the 
revenue of this office would increase propor- 
tionately. A rate of fifteen cepts to our 
neighboring cities is sufficient, and were it 


made the telegraph company would be 
patronized four-fold more than now.—Chat- 


tanooga Times. 








>. 

--++ The Louisiana Division of Railway 
Telegraphers has been organized in New 
Orleans, and the following officers elected: 
M. M. Cure, chief telegrapher; G. J. Le- 
gendre, assistant chief telegrapher: W. R. 
Elliott, senior telegrapher; J. M. Whann, 
junior telegrapher; B. L. Whann, inside 
sentinel; F. Peters, outside sentinel; L. J. 
Parks, past chief telegraphcr; A. M. Kin- 
kade, secretary and treasurer. The organiza- 
tion now has a membership of about 3,000 
operators throughout the country. 

——eq@peo——__. 

Speaking of fire alarms and apparatus 
brings this to the surface, from the Detroit 
Free Press: 

‘‘Ishpeming’s electric fire alarm systém 
is not asuccess. One particular number at 
the fire engine house keeps dropping and 


turning in false alarms with malignant per- 
sistency. The engineer doesn’t mind it, and 
the firemen are equally indifferent to it, but 
when any other number drops, the under- 
standing between the alarm and the firemen 
is ruptured and the air grows sulphurous. 
Unless it mends its ways soon it will be 
taken out as useless.” 

The skittish thing is not of the old reliable 
style evidently. e don’t have that trouble 
in Chicago. 
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Multipolar Continuous Current Dynamo, 
Messrs. Ganz & Co., of Buda-Pesth, have | €xistence. 
- recently completed a new type of continuous | exceed 5 mm. or 6 mm. of mercury, and the | 
current dynamo, represented by the annexed 
engravings, prepared from photographs for- raised to somewhere between 30 mm. and 
warded to Industries by their Vienna corres- : . 
pondent, who also sent the following descrip- | easily be repeated with any common air 
This dynamo is designed for a current 












































of 35 amperes and a pressure of 1.500 volts, 
its speed being 1,000 revolutions per minute, 
and the total weight 14 cwt. The illustra- 
trations show the dynamo seen from the 
commutator side and from the pulley side. 
There are six field magnets, arranged radi- 
ally, and fixed to one of the standards; 
whilst the armature, the core of which is 
attached on the opposite side to the spindle, 
revolves round this star-shaped field. The 
armature is of the usual Gramme pattern, 
and is wound with 386 coils, each contain- 
ing twelve turns of insulated wire. A pecu- 
liar feature of this machine is the very large 
commutator, containing not less than 336 sec- 
tions. Equipotential coils are cross coupled, 
after the manner of the Victoria and Gulcher 
machines, so that the current entering by 
one of the brushes is split into six circuits, 
each carrying nearly six amperes, and k aves 
the armature at the other brush, the angular 
distance between the brushes being 60 de- 
grees. The total resistance of the armature 
is .97 obm, and that of the magnets .28 ohm. 
The makers claim fur this machine a very 
large electrical efficiency, but state that the 
design is rather expensive. This type of 
dynamo is intended for the transmission of 


energy. 
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Methods of Starting an Arc Without 
Contact. 

At a recent meeting of the Society of 
Telegraph Engineers, Prof. Ayrton observed 
that he should like to make an experiment 
to see whether an arc could be started 
between two carbons not in contact by 





air, and the arc immediately springs into 
The first exhaustion need not 


arc is produced when the pressure is again 
150 mm. The experiment may therefore 


pump. The distance between the carbons 


by the E.M.F. at disposal. 
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The Pfannknche Commutator for Con-| brushes, which are set so as to have a dea 


verting (Continuous into Alternating 
Currents, 
An ideal system, says the Loudon Zlec- 
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may be increased without difficulty to 25 
mm. or 30 mm., and is, in fact, only limited 
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Ganz & Co.’8 New MuLtirpotaR Continvous CURRENT Dynamo. 


simply bringing a flame between them. 
Afterwards Prof. Silvanus Thompson said 
that he bad tried this experiment both with 
a coal gas and with oxybhydrogen, without 
result ; but he bad found that a very minute 
spark sent between the carbons by a small 
induction coil, or by any static apparatus, 
was immediately followed by the full arc. 
Prof. Ayrton then suggested that the first 
experiment would probably have a better 
chance of success in rarefied air. Comptes 
Rendus for April 4th contains a note by M. 
G. Maneuvrier on the same subject, ap- 
parently written in ignorance of Professor 
Thompson’s experiments (which, it should 
be addded, were carried out as long ago as 
1878). M. Maneuvrier, however, not only 
describes the method of starting an arc by 
means of a small spark, but be bas succeeded 
where Prof. Thompson failed, and finds it 
possible by means of a lighted candle to 
start an arc in the open air. The reason 
why the experiment did not succeed in the 
hands of Prof. Thompson is probably dis- 
closed in M. Maneuvrier’s remark that the 
arc commenced to play across ‘after a time 
more or less long.” Success seems thus to 
have attended upon the experimenter who ex- 
ercised the largest amount of patience.=It 
does not appear that the temperature of the 
fiame has much to do with the result, forthe 
experiment succeeds better with a reducing 
than with an oxydizing flame. This result 
suggests the explanation that the arc is car- 
ried across by the stream of carbon particles 
passing through the flame ; although in that 
the element of time would appear to be 
chiefly, if not altogether, accidental. The 
maximum distance over which the experi- 
ment was successful amounted, however, to 
only seven mm., even when the difference of 
potential produced by a Gramme alternating 
machine between the two carbons amounted 
before the formation of the arc to 500 volts. 
M. Maneuvrier has, moreover, discovered a 
third method of starting the arc without 
contact. The carbons are enclosed in a glass 
vessel, and connected as before with a 
source of alternating E.M.F. The air is 
then exhausted until a feeble ‘“‘ vacuum” 
discharge becomes visible ; at this moment a 
stopcock is turned so as to admit a little 
























































































triciin, of distributing electrical energy 
should combine the advantages of continu- 
ous with those of alternating currents; that 
is to say, it must be equally serviceable for arc 





and incandescent lighting, for motors, and 
for charging secondary batteries, while at 
the same time it must admit of economical 
distribution over wide distances, with per- 
fect independence in all parts of the circuit. 
For these reasons it has for some time been 
recognized that a device either for convert- 
ing continuous into alternating currents, at 
will, in any part of the circuit, or for effect- 
ing the contrary operation, would, if suffi- 
ciently simple and economical in action, 
prove of great practical value. It is obvi- 
ous that for either of these conversions we 
require a sparkless commutator. If this can 
be devised, it only remains to see that the 
losses in conversion are reduced toa minimum. 
dxperiments have already been conducted 
in this country with a view to the utiliza- 
tion of transformers for charging secondary | 
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| batteries; but little or no success has hitherto | what is gained by the system over the em- 


| been attained. We now read in the Ameri- 
| can journals that the converse problem—that 
of the conversion of continuous into alter. 
| nating currents —has received a practical so- 
lution by the invention of a sparkless com- 
mutator, due to Mr. A. Pfannkuche. The 
commutator is easily described. In principle 
it consists of a pair of brushes resting upon 
an ordinary split-cylinder two-part commu- 
tator. There are also two supplementary 


Ny 


a My 


over the main brushes equal to the width of 
the insulation pieces, so that the main circuit 
is never entirely broken. To prevent the 
short-circuiting of the dynamo when the 
supplementary brush is in connection with 
the opposite part of the commutator to that 
on which the main brush bears, each pair of 


brushes are connected through a resistance 
equal to that of the external circuit. It is, 
however, evident that this arrangement de- 
termines a loss in the conversion which may 
be represented by the ratio ofthe space oc- 
cupied by the insulation to that occupied by 
the contacts of the commutator. Mr. Pfann- 
kuche proposes to obviate this objection by 
making the resistance between the two 
brushes to take the form of the primary of a 
transformer, and using the secondary circuit 
to light a few lamps in the immediate neigh- 
borhood. But this system, at best, can 
scarcely be offered as a complete solution, 
for so long as it is necessary to supply me- 
chanical power to twirl the commutator, its 
use is practically restricted to the machine 





ployment of an alternating current dynamo 
in the first instance. We may add that it 
is by no means clear that a commutator, 
such as described, will necessarily be entitled 
to the term ‘‘sparkless.” The external cir- 
cuit is entirely broken at every revolution, 
and if it contains much self-induction, it ig 
clear that a spark will follow the brush. 
>_> —— 


A meeting of the stockholders of the Pacific 
Thomson-Houston Electric Light and Power 
Company (Sacramento) was held last week. 
The following gentlemen were elected as 
directors for the ensuing year, viz.: Frank 
Miller, C. H. Hubbard, B. U. Steinman, ©. 
H. Cummings, and J. R. Watson. The 
board subsequently organized by choosing 
Mr. Steinman as president ; C. H. Hubbard, 
vice-president ; C. H. Cummings, secretary 
and treasurer, and J. O. Coleman, superin- 
tendent. The reports of officers proved the 
company to be in a healthy condition, and it 
was resolved to increase the capacity of the 


works. 
————~*4 Do 


The New York “ Iudicator” on the Presi- 
dent of the American Company. 
Referring to the attempt to oust Mr. Goff 
from his position as President of the Ameri- 
can Electric Manufacturing Company on the 
part of a certain clique, the New York 
Daily Indicator of to-day pays that gentle- 
man the following compliments editorially : 
**No higher tribute probably could be 
paid to Mr. Goff than an attempt to wrest 
from his control the enterprise which he bas 
built up, except the defeat of such attempt, 
and we believe that the latter trbiute will be 
his. What is the history of the American 
Electric Manufacturing Company? Two 
years ago it was existing only in the brain of 
Mr. Goff. He came here to New York, and 
with indomitable pluck and untiring zeal 
formulated his plan, interested capitalists in 
it, and then went to work and demonstrated 
that he was no blind dreamer or unscrupu- 
lous adventurer. He promised that the 
company would be paying dividends inside 
of two years, and it paid its first dividend of 
1} per cent. within 18 months, and its second 
of the same amount within the allotted 
period. 
‘He did this by no trick or device. The 
money was earned, not borrowed, which 
went to pay these dividends. Besides this, 
out of the earnings of the company Mr. 
Goff has secured for his company new plant 
and the exclusive control of valuable patents, 
besides buying out a number of rival com- 
panies, their property, good-will and every- 
thing. His own inventions—and they are 
many and valuable—were placed at the dis- 
posal of the company, and some of his orig- 
inal ideas are to-day worth to the company 
more than its total capitalization amounts to. 
Such, for instance, was his shrewd plan of 
brivging local gas and electric light com- 
panies into an alliance, whereby the two 
should work in harmony and share profits 
rather than fight in rivalry and suffer losses. 
‘*Mr. Goff had worked in and out of season 
for the sole benefit of hiscompany. He had 
no private interests of his own to look after 
to the detriment of those of his stockholders. 
He first risked his own money in the enter- 
prise before he invited others to invest in it, 
and his interests and those of his stockholders 
have been identical. Noone familiar with the 
history of the company and with the work 
that Mr. Goff has done will dispute the state- 
ment that it will be impossible to supplant 
him in the presidency without injury to the 
enterprise A man with more dollars but 
with less sense may be found to succeed him, 
but the American Electric Manufacturing 
Company depends for its success now more 
upon brains than money. The Jatter it can 
get for itself, if it is controlled by brains. It 
is in no need of additional capital now, and 
if it should want any in the future, with Mr. 
Goff at the head of the company there will 
be no difficulty in getting it on the most fa- 
vorable terms. 
‘‘The company was started without capi- 





room (where it can be mounted on the arma- 
ture shaft). In this case it is difficult to see 


tal by Mr. Goff, and in a very modest way. 
To-day it is one of the largest electric light 
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companies in the country, pays dividends, | used as a motor. 
The | sistance of naked German silver wire has 


and can get all the capital it wants. 


For dynamo tests a re- 


combination with the gas companies makes been provided, which is arranged in about 


the stock very valuable, and Mr. Goff is to 
be credited with that, as he alone hit upon 
the idea. His bold, vigorous policy and the 
good faith he has kept with everybody have 
made the enterprise what it is. It does not 
seem possible that the stockholders of the 
compapy, who went into it as investors and 
not as speculators, will permit their faithful 
president to be deposed and a successor to 
him chosen whose only recommendation is 
that he can control unlimited capital. The 
stockholders of the American Company do 
not desire to see their stock made a foot-ball 
by speculators, yet that is what it is likely to 
become if the scheme to oust Mr. Goff should 
succeed. We do not believe it will, how- 
ever, for we expect to see Mr. Goff elected 
by an overwhelming majority. We have 
perfect confidence in the good sense of the 
majority of the stockholders.” 

While we do not wish to influence any of 
our readers in matters of this.kind, we do 
not hesitate to give publicity to the above 
expression of opinion from one of the lead- 
ing financial journals of the country, and 
add thereto an endorsement of their state- 
ments regarding Mr. Goff. He certainly 
deserves full credit for having made the 
American Company what it is; and while 
another man might easily continue that suc- 
cess, now that the American Company is es- 
tablished, it is due the present incumbent of 
the presidency of the American Company 
that he be continued in office, if for no bet- 
ter reason than that he may develop still fur- 
ther the resources of the electric lighting 
business.— Boston Daily R cord. 

a nee 
Cornell’s Electrical Engineering Course. 

Cornell University carly took steps to 
establish a school of electrical engineering, 
and her graduates are to-day among the 
most successful in scientific and mechanical 
pursuits. The course for three years is 
identical with the regular course in mechani- 
cal engineering, during which time a broad 
foundation is given in physics, chemistry, 
mathematics, shop-work and drawing. The 
work of the senior year is divided among 
physics (testing of instruments and determi- 
nation of constants), steam engines and other 
motors, drawing, machine design, mechani- 
cal laboratory, dynamo machines and elec- 
tric motors, tests of efficiency, photometry, 
efficiency tests of electric lamps, tests of 
instruments, lines and cable, and the prepara- 
tion of a thesis based on dependent labora- 
tory work. Lectures are given on the con- 
struction and methods of testing the various 
instruments for electrical measurements, on 
the conditions to reduce errors in measure- 
ment to a minimum, on the construction of 
dynamo "machines and the erection and main- 
tenance of electric lightiug plants, including 
precautions against fire; on the construction 
of {telegraph lines and cables, with the 
methods of testing and locating faults. 

The graduate course in this subject takes 
up in addition contracts and specifications, 
preparation of reports, designing dynamo- 
electric machinery and plants, The physical 
department possesses galvanometers of high 
and} low resistance, resistance coils, current 
and potential instruments used for commer- 
cial purposes, Kew magnetometer, and dip 
circle, quadrant electrometers of the White 
and Elliott patterns, besides other apparatus 
for electrical study. The large tangent 
galvanometer provides for the measurement 
of currents from a fraction of an ampere to 
250 amperes. It is proposed to construct as 
a companien to the large tangent galvanome- 
ter, a standard instrument for the measure- 
ment of potentials with the same precision 
that the large galvanometer measures cur- 
rents. 

This instrument completed, the equipment 
for exact electrical measurements cannot be 
excelled. Seven dynamos, ranging from one 
to twenty arc lights each, and illustrating var- 
ious makes, are in use for experimental work. 
Three are mounted on Prof. Brackett’s dyna- 
mometer cradles, for measuring the power 
absorbed, or transmitted if the machine is 





100 sections capable of combination in all 
possible ways. Combined in series they 
furnish a resistance of 2.200 ohms, capable 
of carrying four amperes. It is expected 
that other dynamos by well-known makers 
will be added to this plant. For testing or 
experimental purposes they are driven by a 
special steam cngine with a governor that 
controls the speed with extreme precision. 

F. M. MILiey. 

—- ope —_ — 
GENERAL BUSINESS NOTES. 

The Empire City Eiectric Company, at 
779 Broadway, New York, is meeting with 
great success in furnishing supplies to the 
telephone companies of the United States. 
Their offices and warerooms have recently 
been enlarged, the increase of trade com- 
pelling this. 

—  E. A. Wildt & Co., at 83 Murray 
street, New York, are manufacturing a newly- 
designed and effective electric door-opener, 
for which there is a growing demand in 
all parts of the country. The opener is 
strong and compactly made, and is a very 
desirable electrical device. 

—— The Chicago office of the Mather Elec- 
tric Company, of which Mr. J. H. Reid is the 
active manager, has been removed to 38 and 
40 La Salle street, in the same building with 
the Central Electric Company. Mr. Reid is 
industriously stirring up the West for elec- 
tric light business, and bas corraled a num- 
ber of contracts for the Mather Company. 





—— In addition to the large electric light 
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entire purchasing of all supplies for the 
American Company, and will have general 
oversight of the manufacturing business 
of that company. Mr. Adams’ long exper- 
ience in the brass and copper business makes 
him especially adapted to fill the position he 
has accepted with the American Company. 





— A well-known firm advertises ‘‘ar- 
tistic gas fixtures.” We haveone of the beg- 
gars down in the cellar. It’s the artfullest 
thing out of jail; and how it managed to 
escape indictment with the rest of the 
boodlers has always been a mystery to the 
consumer ever since it began to say ‘‘twice 
two is five, and three to carry makes eleven; 
put down seventeen.”’ Artistic? It does it 
with an easy grace and an honest face that 
would deceive the very elect.—Burdette. 





— The Southwark Foundry and Ma- 
chine Company, of Philadelphia, is one of 
the most extensive engine and boiler manu- 
facturing organizations in the world, and 
since their engines have been introduced 
into electric lighting circles have been largely 
patronized by the representatives of this 
growing industry. Mr. J. A. Pentz, of the 
Southwark Company, is widely known 
among electrical men and is an able and 
thoroughly well informed engine man. 





— Joho H. Simpson, in charge of the 
dynamos at 41 Trinity Place, New York, 
desired to show a friend how he could with- 
stand the electric current: ‘‘ Electricity 
doesn’t affect me much any more,” said 
Simpson; ‘‘ what would knock you out in a 
second I can hold without turning a muscle.” 
Simpson explained about the two currents 
and the dynamo and started in. He took one 
wire first with one hand and then with both 


plant in operation by the Springfield Electric | hands. There was no damage done appar- 
Light Company., Springfield, IU., fifty of | ently, and the foolhardy engineer then seized 
which are running in the new capital build- | both wires, putting one hand on each. No 
ings, President Ide of that company bas just Sooner had he fairly touched them than the 
ordered an additional 35 light machine and | lights went suddenly out. Simpson's arms 
lamps from the American Company. Mr. stretched out straight and stiff and he fell 


Ide writes that his American machines and | heavily to the floor. 


lamps are giving the most perfect satis- 
faction to his customers in Springfield. 





The Phosphor-Bronze Smelting Company, 
512 Arch street, Philadelphia, announce 
that their new foundry is now in successful 
operation, and fully equipped for the pro- 
duction of all kinds of phosphor-bronze 
castings, in green and dry sand or loam. 
They will make a specialty of car and loco- 
motive bearings, heavy gearing, hydraulic, 
marine, rolling mi!], mining and engine 
castings, and special prices will be mare 
known on detailed application. A quotation 
of prices has just been issued. 





The organization of the Nyack Electric 
Light and Power Company has been com- 
pleted, and the villages of Nyack and South 
Nyack will be lighted with electricity by 
July 1. The following officers for the com- 
pany have been chosen; President, Clarence 
Lexow; vice-president, Gen. James H. Blau- 
velt; treasurer, Charles A. Chapman; secre- 
tary, Harry G. Newton. The capital stock 
of the company is $20,000. 





—— Gas engines for electric lighting are at- 
tracting attention toa greater extent than ever 
before. A new applicant, and one that comes 
with the strongest testimonials from abroad, is 
the Korting gas engine, which is controlled in 
this country by a company of American 
capitalists, of which Mr. Geo. W. Sillcox, 
60 Barclay street, New York, is president. 
There is a great deal of interesting literature 
in relation to this class of engines 1" the pos- 
session of Mr. Sillcox, and all our electric 
light readers will be supplied free if it is 
requested. 





Mr. H. C. Adams, for several years 
New York manager of Holmes, Booth & 
Haydens’ wire and copper warehouse has re- 
signed his position with that company to 
become the Purchasing Agent for the Amer- 
ican Electric Manufacturing Company. Mr. 
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He died instantly. 





— The new “Boston & Quebec Air 
Line Railway,” to be built up the Kennebec 
river, from Skowhegan to Moose River vil- 
lage—the transcontinental junction with the 
Canadian Pacific and Quebec Central rail- 
roads—will develop very important electric 
light and motor enterprises between Water- 
ville and Skowhegan. At Moose River 10 
electric light plants are under negotiation, 
which, when completed, are to furnish an 
amount of light equal to 1,000,000 candles. 
Along this distance of 100 miles are water 
powers, now nearly all developed, equal to 
100,000 horse powers, equivalent to 1,000 
horse power every mile. With the railroad 
along its entire length, the Kennebec makes 
one of the most wonderful water power 
rivers vf the world. 





—Intwo waystheefticiency of the courses 
in electrical engineering have lately been im- 
proved—lectures before the classes by scien- 
tists and engineers of practical experience, and 
the visitation of factories, laboratories, and 
working plants? <A student enters the regular 
courses of our scientific schools before he 
has seen muci: of the world and obtained a 
great amount of practical experience. He is 
wont to think that somehow the extent of the 
civilized world is limited by his power 
of vision. During his school course he has 
little time or inclination to interest himself 
in what is happening in his chosen pro- 
fession, and some time after graduation 
is required for him to learn that his real 
studies have only begun, and that practical 
men, though they are not adepts in words 
of twelve or more letters, can teach him 
much. Success depends as much or more 
on the perfection of details as upon gen- 
eral principles. In the former the practical 
man is skilled, of the latter the graduate 
has a smattering. A student in one of our 
colleges, in which much choice is given in 
studies, asked an eminent divine and writer 
what studies he should elect. ‘* Choose 
men, not courses,” was the reply.  Success- 
ful men in practical life have elements of 
character which give them success, and per- 
sonal contact with such men is helpful. By 


Adams assumes the duties of his new position | a} means let such lecture in the scientific 
immediately, and hereafter will have the | schools. 











— An clectric light plant will be put in 


at Monmouth, Ill. Address W. B. Young. 


—— The Hiawatha Electric Light Com- 
pany, Hiawatha, Kan., bas been incorporated. 
Capital stock, $20,000. 


—— The Pueblo Gas and Electric Light 
Company, Pueblo, Col , will make extensive 
improvements to its electric light plant. 

—— The Thomson-Houston Electric Light, 
Heat and Power Company, Woodbury, N.J., 
has been incorporated. Capital stock, $250, - 
000. 

—— The Western Electric Manufacturing 
Company, Chicago, IIl., will build an addi- 
tion to its plant, to cost $20,000, during the 
summer, 

—— The Ball Electrical Illuminating Com- 
pany directors elected ex-Judge Samuel Ash- 
top, president; Michael Crane, secretary; and 
Edward Purvis, treasurer. 

—— The American Illuminating Com- 
pany, of Mount Vernon, N. Y., has been 
organized, and a 100-light plant of the 
American system established there. Their 
lights are running well, and giving perfect 
satisfaction. 


—— The Jamestown Electric Light Com- 
pany has put back the price per arc lamp per 
month to $7.50. A rate of $5 per lamp was 
tried for four months, but as this proved a 
losing business Manager Smith decided to go 
back to the old rate. 

—— The City Council of New Orleans, at 
the regular meeting on the 3. inst., after 
some slight skirmishing, awarded the con- 
tract for city lighting to the Louisiana Elec- 
tric Light Company. The struggle has been 
long and bitter—gas against electricity, 

—— The town of Nyack, N. Y., is to be 
lighted by the American system of electric 
lighting. The company has just been or- 
ganized with a capitalization of $20,000, and 
have purchased a 100-light plant from the 
American Electric Manufacturing Comp iny. 
The lights are to be in operation by the 15th 
of June. 

—- The people of Meriden, Conn., are 
being delighted with the new American ap- 
paratus that is being installed by the Amer- 
ican Company. A plant was put into Mer- 
iden about a year and a half ago by the old 
Fuller-Wood Company. As soon as the 
American Company bought the Fuller- 
Wood property, it completely overhauled 
the old station and plant, and have installed 
150 lights. The new station will be com- 
pleted within a few days, and, it is said, will 
be the finest central lighting station in the 
State of Connecticut. 

—— The Asbury Park Electric Light and 
Power Company has been organized. This 
company has bought the plant run last sum- 
mer by the Lane Spring Hinge Manufactur- 
ing Company, and bave largely increased 
their plant. They commenced with a 45- 
light plant of the Thomson-Houston system. 
Last summer they bought a 35-light plant of 
the American Company. The new com- 
pany have now decided upon a large in- 
crease, and have bought a 150-light plant of 
the American Company, making their pres- 
ent capacity 200 lights. 

—— The Treasury Department is gradu- 
ally introducing the electric light into the 
public buildings under its control. When 
the post-office in New York city was lit with 
gas the annual cost was $60,000. To light it 
with electricity costs now but $45,000, an 
annual saving of $15,000. An electric plant 


for Edison incandescent lights has D apes: been 
decided upon for the post-office and custom- 
house in New Orleans, which it is expected 
will realize a saving of from two to three 
thousand dollars a year over gas. It now 
costs $1",385 a ner for gas in these two pub- 
lic buildings. Yesterday six firemen and an 
electrician were appointed for New Orleans, 




































































































































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING May 
3, 1887. 





862,053 Electric rock drill ; Charles E. Ball, Phila- 
delphia, Pa., assignor to Charles A. Cheever, trus- 
tee, New York, N. Y. 

362,076 Composition for insulating and other 
purposes; Samuel H. Gilson, Salt Lake City, Utah. 
assignor of one-half to George Goss, same place. 
362,099 and 362,100 Auriphone ; James A. Maloney, 
Washington, D. C. 

362,108 Connector for electrical appliances ; Chas. 
G. Perkins, Hartford, Ct. 

362,115 Telephone support; Samuel Rosenblatt, 
New York, N. Y. 

362,135 Polarized electro-magret; John C. Wil- 
son, Boston, Mass. 

362,192 Electrical circuit-closer ; George G. Thax- 

ter, Boston, Mass. 
262,197 Carburetting apparatus; Orson W. Ben- 
nett, Washington, D. C., assignor, by direct and 
mesne assignments, to the Standard Gas Machine 
and Portable Lamp Company, same place. 

862,212 Electric regulator of heating apparatus; 
and 362,213, Electric thermostat ; Richard L. Guion, 
Elmira, N. Y. 

862,216 Electric signaling apparatus; Salomon 
Iliyne-Berline, Paris, France, assignor to Leo De 
Colange, New York, N. Y. 

£62,217 Multiple switchboard; Milo G. Kellogg, 
Hyde Park, Ill. 

362,289 ( ompensating mechanism for regulating 
electric light carbons; James A. Lakin, Westfield, 
Mass. 

362,310 Dental apparatus; Horace W. Parsons, 
Wamego, Kan. 

362,212 Electric arc lamp; Henri Pieper, Fils, 
Liege, Belgium. 

262,322 Electric motor; Robert J. Sheehy, New 
York, N. Y. 

862,322 Electrical railway; Sidney H. Short and 
John W. Nesmith, Denver, Col. 

362,376 Electric cable ciip; Claude C. Gould and 
Walion Smith, Batavia, assignor of one-fourth to 
Phillip W. Scribner, Tonawanda, N. Y. 

862,399 Support for electric lights; Augustus G. 
Schlotterbeck, Portland, Me. 

$62,451 Electrical current indicator; Phillip 

Lange, New York, N. Y., assignor to George West- 
inghouse, Jr., Pittsburgh, Pa. 
862,469 Electric switch; Alfred Swan, Newcastle- 
upon-Tyne, county of Northumberland, England, 
assignor to the Vitrite and Luminoid Company, 
New York, N. Y. 

862,477 Electric police call alarm box; John J. 
Coughlin, Boston, Mass., assignor of three-fourths 
to Dennis J. Hern and James M. Pendergast, both 
» a place, and Samuel Oakman, Melrose, 








BUSINESS NOVICE. 
THE GLOBE CARBON CO., 


OF 
CLEVELAND, OHIO. 
To Tre Evectric LIGHTING FRATERNITY. 
We beg to inform you that we have neither sold 
nor leased our plant, and that we are prepared to 
execute orders for Carbons to suit any of the 
various systems of electric lighting. Our customers 
will bear us out in the statement, that we make a 
Carbon noted for its durability, brilliancy and stead- 
iness. We will be glad to hear from you. 
GLOBE CARBON CO., 
Office, 143 Superior Street. 





WORKS, Euclid Station, 
Cleveland, Ohio. 


BUSINESS NOTICE. 
“In making the statements which follow we can verify 
each and al! of them as facts. Mr. Edward P. Thompson, of 
Temple Court |7 Beekman St.,| New York, is ag man to 
being your patent cases to, for he is thoroughly versed in 
all the ins and outs of a Patent Attorney’s duties. ‘The 
following are some of his qualificati : Graduate of 
Stevens Institute as Mechanical Engineer. For four years 
tutor of classes of young men in mathematics and experi- 
mental physics at Elizabeth, N. J. professionally 
as Electrician and Chemist inthe Swan Electric Company 
of New York for two years. use of past successes as 
a Patent Athormey at 13 Park Row, New York, was ap- 
inted,to succeed N.S. Keith, of the f th 
lectrical World and Associate Editor. N.S. Keith is 
known as the Translator and Reviser of Schellen’s Treatise 
on “Dynamo ane Le po me A... mec : 
two years personally prepared and prosecuted all the pat- 
ent business of Electrical World's Patent Agency, and 
is the author of a series of articles in said paper upon 
* Analytical and Systematic Method of Inventing,” which 
were widely known and favorably i ?. Pp 
is a member of Am2rican Institute of Electrical Engineers 
and American Society of Mechanical Engineers. He is 
author of the “Expansion of Polynomials,” which the 
ablest mathematicians of the world universally commend.” 
—New York Observer. 


WANTED. 


A Practical Mechanic and Electri- 

cian to take charge of factory as work- 

ing Foreman. Must be steady, industri- 

ous and willing. Permanent employ- 

wens. Address **€ 9 Exvecrrican Review, New 
ork. 


PAINE & LADD. 


HALBERT E. PAINE 2 - 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneysin Patent Causes 
And Solicitors of Patents. 
WASHINGTON, D.C. 
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C. BAXTER, 


Manufacturer of and Dealer in 


Electrical Goods and Supplies, 


40 FULTON ST., BROOKLYN, ¥. Y. 





A. T. SMITH’S 
\ NEW PATD, ELECTRI 
LAVA GAS TIP, 


The Cheapest and Best Burner i: 
the market 
For Multiple Lighting. 
Send for prices to 
~ A. T. SMITH, 
6 West 14th St.. New York. 


MICA 


For Electrical Purposes. 


EUGENE MUNSELL & C0., 


218 Water Street, New York. 











ALL SIZES 
AND 


QUALITIES 
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SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


int Hi. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 











W.R. OSTRANDER & CO., 
21, 23 & 25 ANN STREET, NEW YORK. 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
NCIA S 
Electric 


Mechanical Bells. 
FACTORY, 


De Kalb Avenue, 
BROOKLYN. [| 


Send for Illustrated 
Catalogue. 
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Brownlee & Co., 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAYED BRACKET. 








Detroit 


Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Batteries, Skeleton and Box 


Medical ) E 
ouse Annunciators, Fire 


Bells, 


Burglar Alarms, 
larm 


oxes, 


Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, 


MICHIGAN. 





KORTING 
GAS ENGINE 


—1 to 60 H. P.— 


Most economical En- 
gine yet offered to the 





T..1. DICKEY, Pres. 


MIDLAND ELECTRIC CO. 


~ On+alozue, 


L. H. KORTY, Treas. 


OMAHA, NEB., 


Blectrical Apparatus and Supplies, 
wine QTEt HOUSE ANMUNCIATORS: 


Electric Light Supplies. 
Mail orders given special attention 





public, and specially 
adapted for running 
dynamos. Sand & 

Address wees 
Korting Gas Engine Co, 


LIMITED., 
60 Barclay Street, N. Y. 








CENTRAL ELECTRIC CO. 


388 AND 40 LA SALLE ST., OHICAGO. 


ELECTRIC LIGHT SUPPLIES, 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplias, 


No. 1408 Penna, Avenue, 
opp. Willard’s Hotel, WASHINGTON, D. C. 





Incandescent Cordage, Telephone and Tele- 
graph Supplies, Insulated Wire, Bells, 
Push Buttons, Batteries, etc. 


CORRESPONDENCE 





SOLICITED, 





Boulton 








CARBONS 


BOULTON CARBON CO. 


Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 





WE GLADLY TESTIFY to the SUPERIORITY of the | 
MUNSON 


ALFRED F. MOORE, 


Manufacturer of 


Eagle and Dynamo Electric Light net, Insulated Wire, 


The stretch, otherwise than the elasticity, is re- 
moved, no rivets and perfect evenness in heft, the 
result noiseless with a perfect motion, which is 
absolutely es, “tial for asteady light. We use no 
other make. The character and responsibility of 
the house is unquestioned. 


TESTIMONIALS. 
Western Edison Light Co., H. WARD LEON- 
ARD, General Sup’t. 
W. J. Buckley, Mgr. Ft.Wayne Jenny El.Light Co. 
Thomson-Houston§ Electric Light, Herbert 


Annunciator 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


for Telephone, Telegraph and Electric Light. 


OFFICE, LINE, AND 
Wire, 


PHILADELPHIA, PA. 





Wadsworth, Manager Western Office. 


Brush Electric Co., Alex. Kempt, Special Agent. 

Excelsior Electric Co., C. J. Reilly, Western Mgr. 

Sperry Electric Light Motor & Car Brake Co., 
201 Royal Insurance Building. 


J. H. Reid, General Manager of the Mather 
Electric Light Co., Chicago. 

Wm. H. Purdey, Comm. of Public Works, Chicago. 

John Mab, Chief Engin’r of Board of Trade, Chic. 

Cc. J. Melmes, Gen’l Sup’t Thomson-Houston 
Light, Omaha, Neb. 


FOR 


ARC LIGHTING. 


Manufacturers Ni 
Only ome using Nataraiw >: 


J. A. Corbey, St. Joe Electric Light and Power Uniformity, Durability & Superio: Light. 


Co., St. Toe, Mo 


wr Sel it maton esco.sow oveos PPPSBORGH CARBON CO. tin 


OFFICE AND FACTORY, 
240 & 242 RANDOLPH ST.,CHICACO, 


PITTSBURCH, PA, 











COMPLETE, 
The Porous Cell also bears Label. 


GENUINE DISQUE CELL, 


THE ONLY GENUINE 


ICLANCHE DISUUE BATTERY 


Is THAT MADE BY 


THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 


and trad’e mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 
IF DEALERS HAVE NOT THE GENUINE BATTERY. 


SEND DIRECT TO US FOR PRICE LIST. 


- None of the Imitations Compare with it im Efficiency. 


THE LECLANCHE BATTERY C0. 


149 W. 18th St.. NewYork. 
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GENUINE DISQUE POROUS CELL. 
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